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AM deeply sensible of the honor that general practice were followed by the prac- 

has been bestowed upon me by being tice of dermatology and the study of neo- 
asked to give the annual Janeway Memori- plastic disease. After being Chief in the 
al Lecture before this Society. It is indeed Laboratory of Experimental Research of 
a privilege to be chosen asa follower of the Physicians and Surgeons, he was, in about 
illustrious group of lecturers who have pre- 1912, made Attending Surgeon and Chief 
ceded me, each of whom has been a bril- of the Radium Department at Memorial 
liant exponent of that part of the subject Hospital. His scope of interest prior to this 
of radiation on which he or she chose to time had included cancer pathology, ex- 
speak. I shall proceed, therefore, in all perimental work on blood pressure and 
humility. shock and surgery of the esophagus and 

The memory of man is notoriously short, stomach. His interest soon turned to radia- 
and shorter still is an appreciation of the tion, however, and to him we are indebted 
painstaking and sometimes painful evolu- for first advocating radium as the primary 
tion on which our present fund of knowl- treatment for carcinoma of the cervix, for 
edge and skills is based. Without a Fara- being one of the first to recommend burial 
day, Maxwell and Henry, we would be _ of radon in neoplastic tissue, and for the use 
without our electrical age; without a Bec- of dental modelling compound. Glass radon 
querel and Curie we would have no concept capillaries were also developed in his labo- 
of radioactivity, and without a Janeway ratory. He was an indefatigable worker. I 
we would be lacking our fund of knowledge was not, as I presume is the case with most 
regarding the use of interstitial application of us present on this occasion, privileged to 
of radioactive substances for the care of know Dr. Janeway, but there is still much 
malignant disease. Henry Harrington Jane- that can be learned from his work if we will 
way (1873-1921) was a man of broad medi- but seek it. The broad base of his general 
cal interests and experience. Five years in medical and surgical training and his in- 


* The sixteenth Janeway Lecture, delivered at the Thirty-third Annual Meeting of the American Radium Society, Atlantic City, 
New Jersey, June 7-9, 1951. 
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tense interest in all fields of medical prac- 
tice give us a good background for our dis- 
cussion this afternoon. 

It is with some misgivings that I address 
you today on a subject regarding which 
many of you are much more capable of 
speaking than I. There are in this room 
many wiser, if not older, heads whose ex- 
perience would more than justify their 
taking my place at this time. These re- 
marks therefore are intended to be only 
thought provoking. They represent my 
personal thinking, as well as many thoughts 
obtained from my friends and peers, but 
I must accept sole responsibility for all of 
them. 

I have chosen as the title of this address, 
“Some Thoughts on the Training of a 
Radiation Therapist.” Before beginning 
this discussion it seems well to define what 
we shall consider together. Please note that 
the term I have chosen is ‘Radiation 
Therapist,” although “Clinical Therapeutic 
Radiologist” would also suffice. This does 
not mean a physicist, it does not mean a 
research worker nor does it mean “an x-ray 
man.” I have in mind the training of a 
well qualified, usually young physician, in 
all the aspects of radiation therapy. He 
must be able to consult and advise with his 
colleagues on cases which may or may not 
need therapeutic radiation and to reject 
those patients who have been referred to 
him for consideration of radiation treat- 
ment, but who will do better with some 
other form of therapy. In other words, he 
should be prepared to practice the highest 
type of clinical medicine with a special em- 
phasis on radiation therapy. 

I am sure that many in this audience, 
including the speaker, would like to have 
had a formal course of training in thera- 
peutic radiology, under a man of his choice. 
Perhaps it is because my own formal course 
consisted of only two months that I have 
chosen to speak on this topic. As you can 
well see, therefore, I appreciate the position 
of those who wish to increase their experi- 
ence and training in this branch of medi- 
cine. Such a training program is not a sim- 
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ple task but requires on the part of the 
preceptor all of the interest, application 
and ingenuity that he can muster. 

It has been aptly stated that the most 
important part in the training of a candi- 
date in any branch of medicine is the selec- 
tion of the proper individual. This is even 
more true, I suspect, when considering 
therapeutic radiology, for not only must 
this man practice skillful medicine general- 
ly, as well as radiology, but he must be 
conversant with and incessantly practice 
the art of medicine which in therapy is also 
highly important. A likely candidate alone, 
however, is not enough and the best type 
of young therapeutic radiologist will not 
evolve by his own efforts. He must have a 
teacher, a councillor and guide who has a 
genuine interest in teaching; one who will 
give unstintingly of his time in the training 
program. The second important considera- 
tion, therefore, is the selection by the candi- 
date of a preceptor who appreciates the 
opportunity which is afforded him—the 
teacher—in having young, inquiring and 
plastic minds always at his elbow. I may 
say in passing that it is not always the 
young man who gets the most training, 
especially if the chief or other staff member 
has not yet acquired cerebral stagnation 
and is only partly as anxious to learn as is 
the trainee. 

At present there is a wise requirement 
of a year’s internship before specialized 
training can be begun. Since the radiation 
therapist must have intimate contact with 
practically every branch of medicine, a 
rotating internship is probably better for 
him than a straight internship in medicine 
or surgery. Additional experience in some 
aspect of medicine, whether general prac- 
tice, internal medicine, surgery or pediatrics 
will give him a concept of therapeutic prob- 
lems that he will acquire more slowly, if at 
all, after specialization is begun. Under 
proper guidance, the opportunity of dealing 
with medical problems of a general nature 
gives a broad base of experience that is of 
great advantage to him in later years. 

Also valuable to the budding young 
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therapist is some intensive training—full 
time—in a good department of pathology, 
where he is accepted as, and definitely is, 
an integral part of that department. Gross 
and microscopic pathology are important, 
not from the standpoint of attempting to 
make a pathologist of the man but to im- 
merse him in the subject, to have him know 
how pathologists think and work and talk. 
To know what a pathologist means when 
he talks, to be able to ask intelligent ques- 
tions and to talk to him in his own language 
is to acquire a working knowledge of mor- 
bid anatomy without which he cannot 
adequately understand the diseases and 
treat the patients who come to him for 
care. Six months of such study is valuable 
to a degree which depends upon the interest 
and application of the trainee. An added 
six months, at his desire, will be even more 
beneficial. More than just a casual or speak- 
ing acquaintance with pathology is, there- 
fore, to be desired. Knowledge gained of how 
certain disease processes behave, how neo- 
plasms spread and, later, how they respond 
to irradiation make his contacts with the 
pathologists mutually helpful. During this 
period he will also have the opportunity of 
studying irradiated tissue and acquire 
added respect for the radiations which he 
may well think are relatively harmless to 
normal structures. More than a modicum 
of training in pathology is, therefore, rec- 
ommended but I think should not be 
made obligatory. Generally, however, the 
man with the greater amount of this basic 
training will go farther. 

Since the science of therapeutic radiology 
is based on physics, it needs no clairvoyant 
to suggest that a thorough training in the 
physics of radiation is a sine qua non of the 
trainee’s curriculum. Just how this is best 
accomplished is a moot question, however, 
and one on which there are several points 
of view and I think several answers. One of 
these is that there should be a formal course 
of lectures in radiation physics given by a 
physicist, with quizzess, examinations, 
grades, et cetera. I am sure that such a 
course can be of outstanding value, but I 
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think only if it is given by a physicist who 
is intimately acquainted with the clinical 
therapeutic problems with which we must 
deal. The usual theoretical physicist does 
not have sufficient grounding in practical 
radiation physics nor acquaintanceship 
with clinical therapeutic problems to make 
adequate contact with the student of radia- 
tion therapy. Without that touch and in- 
sight, a course may become as sleep to 
weary eyes. No matter how good the phys- 
icist from a theoretical point of view, he 
cannot train a clinical therapeutic radiol- 
ogist if he does not know intimately the 
practical problems dealing with radiations 
as we commonly use them. The significance 
of filters, the factors that affect scatter, 
depth dose, percentage depth dose and 
many other problems that confront us 
daily must be understood and have ade- 
quate coverage. To successfully give such a 
course, the lecturer must have more than 
the usual amount of charm and must pre- 
sent the material in such a way that the 
class will be constantly stimulated by appli- 
cation of theory to the daily therapeutic 
problems. Then, too, in my opinion, a 
theoretical course in itself, no matter how 
able the instructor, is not sufficient but 
must be supplemented by practical labora- 
tory work in such problems as determina- 
tion of intensity, quality, scatter, depth 
dose, etc., etc. Only by actually doing these 
things can a man come close to really un- 
derstanding them. When it comes to prob- 
lems in dosimetry in radium, radon and the 
isotopes, however, the trainee becomes even 
more dependent upon work done by ex- 
perts. Such a course in physics should be 
given when a trainee is in the active part 
of his clinical therapeutic experience and 
is much to be preferred to having it given 
apart from actual daily therapeutic prob- 
lems. 

Unfortunately, however, many training 
centers, such as our own, do not have the 
advantage of a radiation physicist and are 
also not in a large community where such 
an individual can be utilized by a group of 
training departments. The responsibility for 
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training the residents or fellows devolves, 
therefore, on the local chief and his staff. 
Fortunately, those of us who find ourselves 
in this position now have invaluable aids 
in the form of books, graphs, charts and 
current articles from which to augment our 
meager knowledge of the subject and we 
consequently become the mouthpieces of 
those who really know. The correlation of 
this information with clinical actualities, 
however, is always—-and should be—the 
responsibility of the local teaching group. 

I should be on firm ground and facing a 
friendly audience when I say that the thera- 
peutic radiologist, if he is going to be 
worthy of the appellation, must be 
thoroughly conversant with radioactive 
substances, especially radium and radon. 
One hears it said all too frequently that 
radium is now in the hands of the surgeon 
and gynecologist and why, therefore, should 
there be time spent in training our men and 
women in its use. “Radium is on the way 
out” is a statement that is also often heard, 
“so why waste time in teaching something, 
the value of which is rapidly waning?” 
One does not have to be an astute observer 
to realize that roentgen radiation can, has 
and should replace radium radiation in the 
treatment of a variety of conditions, but 
that there remains an irreducible number of 
lesions which are best treated by radium or 
radon seems irrefutable. Transvaginal 
roentgen irradiation in the hands of some 
well trained individuals has proved to be a 
valuable treatment for small primary car- 
cinomas of the cervix. Is it not possible, 
however, that this form of treatment be- 
came popularized because certain radiol- 
ogists were dissatisfied with the rule of 
thumb radium treatments that were being 
given and wished to give measured doses 
of radiation? Or may it not have been in 
some instances because the radiologist was 
himself uncertain about the use of radium 
and could therefore offer no constructive 
criticism? Certainly this type of treatment 
is better than radium given by rule of 
thumb or by correspondence. Are there 
still those who question the superiority of 
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the use of radium or radon for carcinoma 
of the prostate, bladder, tongue, cervix, 
residual tumor of the tonsil or inoperable 
nodes in the neck, to mention only a few? 

[t cannot be disputed that some surgeons 
and gynecologists have become skillful and 
adept in the use of radium and treat their 
patients well. Many times the use of radium 
by these men has been necessitated by the 
inertia of the radiologists, and frequently 
these surgical specialists seek but cannot 
find adequate radiologic assistance. Even 
these physicians, however, would treat 
their patients more intelligently if they had 
the advice and cooperation of an interested 
radiologist, who was well trained in radium 
therapy. “Two heads are better than one” 
is an aphorism with considerable to com- 
mend it in the therapeutic approach to 
malignant disease and 1s nowhere more true 
than dealing with carcinoma of the cervix. 
Is it necessarily true that the pelvic ex- 
amination of the gynecologist is more ac- 
curate than that of the radiologist? Or 
should the radiologist content himself with 
accepting his colleague’s evaluation of the 
extent of the disease and proceed from 
there? Those of you who know me will 
immediately appreciate the answers that 
are in my mind. If the gynecologist does 
not have sufficient experience in radium 
dosimetry— and certainly most of them do 
not—it should be the part of the radiol- 
ogist to ascertain whether the method 
being used is adequate or even approaches 
adequacy. In other words, he must be in 
a position to furnish basic advice even if he 
does not supply the mechanical skill. He 
should, however, also be able to actually 
place the radium. 

The same holds true regarding the use 
of radium and radon about the head and 
neck. Some surgeons, after being helped 
with a few cases of interstitial radiation 
treatment, think that all that is involved 1s 
placing needles or seeds 1 centimeter apart 
and leaving the needles for five, six or 
seven days. They have no realization that 
the filtration, strength of foci and total 
amount of radioactive substance have a 
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great deal to do with the final dose. I am, 
of course, not speaking of the surgeons 
whose life work is the treatment of malig- 
nant disease and whose close association 
with the best physicists and radiologists 
has enabled them to acquire perhaps an 
even more adequate concept of this form 
of therapy than that of many of us. But 
these are surely in a small minority. The 
teaching approach to our trainee must, 
therefore, aim at making him conversant 
with all of the physical data referable to 
the use of the usual radioactive substances. 
Pertinent texts and current literature must 
be studied and the historical development 
of the subject should not be omitted. To 
have a working knowledge of the history 
of the development of a subject is to be 
more than half prepared. In the further 
elucidation of this part of radiation 
therapy, problems in dosimetry should be 
worked out and the trainee quizzed thereon. 
We now find that he can give us the half- 
life of a radioactive substance, the type of 
radiation emitted, the proper filtration and 
the number of roentgens given at any point 
in a theoretical mass. He may even know 
why the French use such amounts of ra- 
dium in their containers as 1.3, 2.66 mg. 
rather than 1, 2 or 3 mg. But is this enough? 
To argue from analogy, would it be sufh- 
cient in training roentgen therapists to 
teach them physics, theoretical oncology, 
and have them read voluminously of per- 
tinent texts and current literature and not 
require actual experience in setting up the 
treatment, checking the factors, observing 
reactions of skin and intestinal tract and 
generally being responsible for the patient 
in relation to the irradiation? I think the 
answer is obviously in the negative. Is 
it, therefore, perhaps not consistent to re- 
quire our trainee in therapeutic radiology 
to have some practical experience with ra- 
dium and radon application? It seems that 
this is not asking too much for one who is 
claiming or hopes to claim proficiency in 
therapeutic radiology. 

The question immediately arises regard- 
ing how much actual practical experience 
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in radium therapy should be required of 
those whom we train. And for this I have 
no glib reply. May it not be that an en- 
thusiastic, well trained radium therapist 
can teach as adequately with a minimum 
number of patients as with a large number 
of cases that are not used to their full ex- 
tent as teaching material? Is this not just 
as true as the teaching of roentgen therapy 
from a moderate number of well selected 
cases? Of course, one may even have to 
select some cases who can be equally well 
treated with roentgen rays but who are 
used for the teaching of radium techniques. 
The actual number of cases is in itself no 
criterion of adequacy of training, but if 
used carefully and fully it appears obvious 
that a man will be better trained if he has 
actually treated twenty patients than if he 
has only seen five treated. The paucity of 
radium cases in many institutions is, I 
think, in no small measure due to the fact 
that roentgen therapy requires, on the 
whole, less time and patience than a skillful 
application of radium which can never be 
left to the technician. At times, it seems 
almost as though this problem resolves it- 
self to this, viz., do we as teachers under- 
stand and regard highly enough the use of 
radium to put ourselves out and take the 
time to teach it? The answer in many in- 
stances is obviously “‘no.”” I would not for 
a moment wish anyone to think that these 
remarks are being made ex cathedra. It is 
because in our department we have suc- 
cumbed to the same temptations for short- 
cutting which beset all busy institutions 
that | sympathize most deeply with those 
who face the problem as it also confronts 
us. But is there a thoughtful and sincere 
therapist who does not admit that certain 
selected lesions are better treated with ra- 
dium than with roentgen rays? The number 
may not be a large percentage of all cases, 
but I am convinced that careful scrutiny 
will reveal a rise in the slope of the curve 
rather than a continued fall, for those who 
can and do use the treatment most suited 
to the case. 

It is to be unrealistic to expect a trainee 
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in therapeutic radiology to excel his col- 
leagues in all uses of radiant energy—and 
by this I refer to the use of artificial radio- 
active isotopes, particularly in investiga- 
tion. The research worker in biochemistry, 
for example, will always know more about 
his problems and the use of isotopes in 
their solution than can a therapeutic radiol- 
ogist. And the same is true of biophysi- 
cists, internists, surgeons, and others, but 
their knowledge of the basic concepts will 
almost always be different from that of the 
trained radiologist who will know more of 
the biologic effects, the safe personnel dose, 
and the protective measures to be used. 
His training in this field, therefore, will be 
of a more general nature with points of 
specific emphasis where the use of these 
substances touches clinical therapeutic 
problems. Examples of what I have in mind 
are the use of ['*! in benign and malignant 
thyroid disease, P® in leukemia and poly- 
cythemia, and colloidal Au'®* in widespread 
ovarian neoplasms or carcinoma of the pros- 
tate and breast. The advice of a well known 
surgeon to a general medical audience, 
“Just give each case of hyperthyroid dis- 
ease 7 millicuries of I'*"” is scarcely to be 
recommended. This approach to the use of 
isotopes need form no barrier to further 
study of detection and protection, or the 
pursuit of specific problems in which the 
young radiologist may be interested. 
Since the efforts of therapeutic radiol- 
ogists are directed toward affecting living 
tissue with radiations, the importance of 
the study of radiobiology becomes immedi- 
ately apparent. If a trained and coopera- 
tive radiobiologist is available, a few well 
chosen lectures are of great aid. If not, 
those responsible for the training must 
accept this as part of their program. Again, 
we are not training radiobiologic specialists, 
but we cannot afford to miss the opportu- 
nity of teaching the subject by close scru- 
tiny of cutaneous, intestinal, hematologic, 
chondral or osseous reactions to our ther- 
apy. And, of course, careful observations of 
the response of the neoplasms that we 
treat must be an integral part of every 
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therapist’s routine. 

Another important aspect of training is 
the day to day care of patients during their 
course of treatment. Here the young man 
learns under careful supervision how to set 
up the treatments, size of fields, allowable 
daily dose and the reactions that may en- 
sue. Here, too, he finds that pre-irradiation 
prognosis should be given guardedly, since 
one may be surprised in either direction. 
During this time he likewise increases his 
skill in determining the extent of pelvic 
disease or involvement of structures in the 
head and neck, or about the breast, and 
begins under supervision to use interstitial 
radiations in a tongue or to apply radium 
to a cervix after preliminary dilatation. 

One of the most important aspects of 
scientific medicine is the attempt to judge 
accurately cause and effect. In therapeutic 
radiology we must be careful to hew to the 
line in this regard. Who of us has not had 
dire sequelae of any from of care imputed 
to radiation simply because the patient 
had been in the room with a roentgen-ray 
machine, as it were? We naturally dissent 
when our radiations are blamed for non- 
healing mastectomy wounds, when irradi- 
ated giant cell tumors become malignant 
or were not so recognized at the outset, and 
when a febrile reaction in an irradiated 
patient is attributed to the irradiation. But 
are we equally objective when we accept 
the credit for all improvement which occurs 
during or following irradiation? In a spe- 
cialty such as ours with its inherent veil 
of mysteriousness, who can remain free 
from such errors without constant. vigi- 
lance? And, who has not remarked an ex- 
cellent result following the treatment of a 
hopeless tumor only to find out that there 
was never microscopic evidence of the malig- 
nant nature of the disease and that it was 
in all probability inflammatory from the 
outset? These attitudes of strict intellectual 
honesty can never be taught as such, but 
they can be displayed quietly for the trainee 
to see. We teach most of the art and much 
of the scientific attitude by example rather 
than by didactic lecture. 
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We now have a man surfeited with medi- 
cine, pathology, physics, radiobiology and 
the techniques of clinical therapeutic radiol- 
ogy, including roentgen rays and radium, 
and with some idea of the general problems 
which confront one interested in the treat- 
ment of malignant disease. Some things 
yet he may lack. He still is “as sounding 
brass” unless there be the development of 
“the milk of human kindness,” judgment, 
tact and gentleness of spirit and manner 
which mean so much to those under our 
care for neoplastic disease. The science of 
therapeutic radiology is indeed important, 
and adequate care of patients by irradia- 
tion cannot be realized without it. In fact, 
to attempt to do so is to approach the char- 
latanic. On the contrary, the understand- 
ing of the psychic make-up and status of a 
patient with curable and incurable malig- 
nant disease may make the difference 
between success and failure in the care of 
specific patients. In the press of work of a 
busy department it is easy to lose sight 
of the fact that we are dealing with patients 
—men, women and _ children—most_ of 
whom feel, think and act as we would under 
similar conditions. On second thought, how 
many of us would comport ourselves half 
as well as most of our patients with 
malignant tumors? A buoyant, kindly 
and hopeful attitude does much to reassure 
them. After all, the main hope of many is 
with the radiologist. This attitude of hope 
and kindliness must be transmitted from 
preceptor to trainee by example, than 
which there is no more powerful force in 
teaching. 

While all of these processes are under 
way and while he is studying malignant 
diseases, physics, radiobiology, etc., the 
trainee is initiated into the raison d’étre of 
the whole procedure. That is, the care of 
sick people whom he can, or has a reason 
to think he can, benefit by his treatments. 
Here is where the art of medicine begins 
for him in his new life, as on him will 
come to rest the hopes and even lives of 
many otherwise hopeless patients. This 
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period of the training is of great impor- 
tance and the trainee should be taught to 
give the same kindly thought and care to 
all patients regardless of financial or social 
position. 

Learning the techniques of roentgen and 
radium therapy are in themselves impor- 
tant, but are relatively meaningless to the 
radiologist if he does not follow the condi- 
tion of the patients carefully and find out 
what transpired after the treatment was 
concluded. An active part in the follow-up 
examinations of irradiated patients is 
therefore part of a well organized training 
program. Pelvic examination on patients 
he has treated will mean far more a few 
months post-irradiation than at the time 
treatment was actually given. What he 
learns will be the basis of all of his thinking 
on the subject when he begins to practice 
“outside the nest.””’ Eager though he may 
be to benefit the patients who come under 
his care, he must be made to realize that 
there are some conditions which he cannot 
expect to improve and that enthusiasm 
must not turn to folly. Care must be 
taken not to make a patient worse and 
especially should the trainee be taught 
gentleness of care for the aged. 

None of us is, I hope, naive enough to 
think that he can give complete knowledge 
of the problem of radiation therapy to those 
who come under his supervision nor must 
he forget that some of the trainees may 
excel their teachers in many aspects of the 
subject. Our part in the program is to 
point the man in the right direction, to 
ground him firmly in the basic principles 
on which rest the whole concept of radi- 
ation therapy and to establish firmly in 
him the highest regard for good medical 
practice. How far he will go—not how 
much money he will make—will depend, 
first, on his own initiative and character, 
and second, on the success of our attempts 
to guide him. Let us hope that we do not 
fail in our part of the program. 
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SYMMETRICAL CALCIFICATIONS IN THE ANTERIOR 
LIMB OF THE INTERNAL CAPSULES OF THE 
BRAIN WITHOUT DEMONSTRABLE NEURO- 
LOGICAL OR METABOLIC DISTURBANCES* 


By JOEL F. SAMMET and PAUL C. BUCYT 


CHICAGO, ILLINOIS 


NTRACRANIAL calcifications demon- 

strable in roentgenograms of the skull 
can be demonstrated in various parts of the 
brain and other intracranial structures 
under a variety of conditions. Ossification 
in the dura mater, particularly the falx 
cerebri, and calcification in the pineal 
body, the choroid plexuses and the petro- 
clinoid ligaments are of such common 
occurrence as to be almost normal develop- 
ments. Calcific deposits are also commonly 
seen within the brain itself as the result of 
toxoplasmic encephalitis, cysticercosis, 
trichinosis, tuberous sclerosis, angiomas, 
gliomas, and other neoplasms. Diffusely 
scattered areas of calcification have also 
been described in the brains of mentally 
deficient individuals. Calcification in the 
brain under such circumstances has been 
observed in siblings or otherwise related 
persons (Fritzsche’?). Among the areas 
involved by calcium deposits in these feeble- 
minded patients are the basal ganglia. 
But calcification of the basal ganglia alone 
or in connection with areas of calcification 
elsewhere in the brain may occur without 
demonstrable cause and without associated 
neurological symptoms or in association 
with parathyroid insufficiency. Such intra- 
cerebral calcification has particularly stim- 
ulated the interest of Camp and his associ- 
ates at the Mayo Clinic and has occasioned 
the publication of a number of pa- 
pers.?:3-4,5.6.9 In his latest papers Camp has 
assembled 12 cases of symmetrical calcifi- 
cation of the basal ganglia with definite 
evidence of parathyroid insufficiency and 
tetany.” In 11 instances the parathyroid 
deficiency was of a spontaneous nature; in 


I it resulted from a thyroidectomy. In 5 of 
his cases there were other areas of calcifica- 
tion elsewhere in the cerebrum and cerebel- 
lum. 

Few pathological examinations of brains 
with calcification of the basal ganglia have 
been made. However, in those specimens 
which have been studied it has been com- 
monly thought that the calcification had 
developed in relation to the smaller blood 
vessels of the brain (Fritzsche; Kasanin and 
Crank;’ Camp). In view of the appearance 
of the areas of calcification which has been 
seen in our case it 1s noteworthy that no 
one has observed any calcification in the 
region of the internal capsule. However, 
the number of observations made thus far 
has been too small to be conclusive on this 
point. 

That symmetrical calcifications could de- 
velop in the brain in the region of the basal 
ganglia and the internal capsules without 
any neurological symptoms or findings on 
examination was unexpectedly brought to 
our attention by the following case. It illus- 
trates that although such calcifications may 
be seen in patients suffering from familial 
forms of mental retardation or from para- 
thyroid insufficiency, either with or with- 
out mental alterations, such need not be 
the case. 

CASE REPORT 

W.E.D., a white male, aged forty-three, of 
Lithuanian extraction, was admitted. to The 
Chicago Memorial Hospital on the service of 
one of us (P.C.B.) on September 11, 1945, 
because of a minor head injury. He had not 
been unconscious and the only injury was a 
laceration of the scalp. Roentgenological exami- 


* From the Departments of Radiology and Neurological Surgery of The Chicago Memorial Hospital. 
t Department of Neurology and Neurological Surgery of the University of Illinois College of Medicine. 


880 


VoL. 66, No. 6 


nation of the skull revealed no bony injury, 
but unusual symmetrical intracranial calcifica- 
tions were present (vide infra). Because of this, 
he was asked to return to the hospital a few 
days later for further examination. He had no 
complaints and no history of previous neuro- 
logical disorders except that for the past several 
years he had suffered from headaches of about 
five hours’ duration every four or five months. 
He had known of an arterial hypertension for 
the past several years. He was divorced from 
his first wife and separated from his second. 
He was addicted to alcoholic debauches of 
four or five days’ duration every few months. 
He had held his present job for three years, 
but previously changed jobs every nine to 
twelve months. He had had the usual diseases 
of childhood but no other illnesses except 
gonorrhea. He had sustained a laceration of the 
scalp in 1925 with no evidence of intracranial 
injury. His father was living and had suffered 
from a stroke eleven years before. His mother 
was living and said to be psychoneurotic. 
There were no other neurological disorders in 
the family. 

Examination disclosed an alert, cooperative, 
obese man § feet and 7 inches tall, weighing 
245 pounds. The general physical examination 
was negative apart from the obesity and an 
arterial hypertension of 180/110. His speech, 
memory and intelligence seemed normal. The 
optic discs and retinae were normal. The 
cranial nerves, sensation in all forms and 
muscular strength, tone and _ coordination 
were all normal. There were no involuntary 
movements. The tendon reflexes were all 
normally active and equal. The abdominal 
reflexes were absent, but he was very obese. 
Babinski’s sign was not present and his station 
and gait were normal. 

Routine laboratory examinations of the urine 
and blood, including a Wassermann test, as 
well as serum calcium and phosphorus determi- 
nations, were all normal. 

The roentgenological examinations of the 
skull (Fig. 1 and 2) showed normal appearances 
of the bones without evidence of any fracture. 
The pineal body, which was calcified, was in 
normal position. There were symmetrical calci- 
fications in the anterior portion of the brain. 
These were located about one-third the dis- 
stance from the midline to the inner table of the 
skull in the expected plane of the coronal suture 
and about one-fourth the distance from the 
floor of the skull to the vertex. In the postero- 


Calcifications in Anterior Limb of Internal Capsules of Brain 


Fic. 1. Posteroanterior projection of skull showing 
symmetrical calcifications in region of caudate 
nuclei. 


anterior view these calcifications were grouped 
on each side in a somewhat striated band about 


0.§ cm. wide and 2.5 cm. long. These bands, 
running slightly obliquely, tended to converge 
inferiorly. In fact, imaginary extensions of 
these bands would have converged in a V at 
the level of the base of the frontal sinuses. In 
the lateral view there was seen a more or less 
circular arrangement of punctate calcifications. 


Because of the location of these areas ot 
calcification in the anterior portion of the 
brain, their symmetrical position on either 
side of the midline extending downward 
and inward, converging inferiorly, and their 
striated appearance in the posteroanterior 
view of the skull, we postulated that this 


881 
| 
Fic. 2. Same in lateral projection. 
A 


882 


calcification was in the anterior limb of the 
internal capsule. These striated bands of 
calcification correspond quite closely to the 
striated bands of grey matter which pass 
between the fibers of the anterior limb of 
the internal capsule connecting the head of 
the caudate nucleus with the putamen. It 
certainly seems most likely, from this view 
of the skull, that the areas of calcification 
lie between the head of the caudate nucleus 
and the lenticular nucleus (the putamen 
and the globus pallidus). In the lateral 
view, as is noted above, the areas of calcifi- 
cation are arranged more or less circularly 
and correspond quite closely to the shape 
and position of the head of the caudate 
nucleus. No other structure in this portion 
of the brain has such a V-shaped appear- 
ance as does the anterior limb of the inter- 
nal capsule. 

Inasmuch as this interpretation seemed 
in disagreement with the observations made 
by Camp and his associates, we asked him 
to examine our films and comment upon 
them. After reviewing our material, Camp" 
is of the opinion that the calcifications are 
in the basal ganglia rather than the internal 
capsules and cites as evidence in support 
of this view the fact that postmortem ex- 
amination of the brain in one of his pre- 
viously published cases reveals no evidence 
of any calcifications in the internal cap- 
sules. Only calcifications in the basal gan- 
glia were present. Furthermore, Beyme,!who 
has also studied the brain in a case of sym- 
metrical calcifications in this region, noted 
involvement, principally of the basal gan- 
glia (the putamen and globus pallidus) and 
the lateral part of the thalamus. However, 
he did find microscopic areas of calcifica- 
tion in the anterior part of the internal cap- 
sule, in the claustrum and in the white 
matter of the cerebrum. 

It is obvious, however, that the amount 
of factual evidence upon the location of the 
calcification in such areas is far too limited 
to be conclusive. Obviously the exact loca- 
tion of the calcific deposits in our case must, 
for the present, remain a matter for con- 
jecture. Nevertheless, it seems most likely 
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to us that the calcification has occurred in 
the small interconnecting bits of grey mat- 
ter of the striatum which lie in the anterior 
limb of the internal capsule and connect 
the caudate nucleus and the putamen. 
Thus, it is likely that both Camp and we 
are correct. The calcification is in tissue of 
the basal ganglia but tissue which lies 
among the fibers of the internal capsule. 

The cause and, therefore, the significance 
of these areas of symmetrical calcification 
in these highly selective areas are unknown. 
We would agree with Camp that although 
such calcifications may occur, as in this 
case, without signs or symptoms other than 
the roentgenographic appearance, their dis- 
covery should lead to a detailed investiga- 
tion of parathyroid function. 


SUMMARY 


A case is reported in which roentgeno- 
logical examination of the skull after a 
minor trauma revealed, as an incidental 
finding, symmetrical calcifications located 
in the region of the anterior limbs of the 
internal capsules, between the caudate nu- 
cleus and the putamen. 

neurological abnormalities were 
found and there was no evidence of im- 
paired mentality. Clinical and laboratory 
examinations showed no evidence of para- 
thyroid insufficiency. 

The importance of this uncommon roent- 
genographic finding is, as emphasized by 
Camp, that it may be associated with men- 
tal retardation due to hypoparathyroidism. 
Therefore, the roentgenological observa- 
tion of symmetrical calcifications in the 
basal ganglia should lead to clinical and 
laboratory studies to exclude parathyroid 
insufficiency. If parathyroid insufficiency is 
found, it may be possible to salvage by 
appropriate treatment an occasional men- 
tally retarded individual or prevent the 
development of symptoms in an individual 
with hypoparathyroidism alone. 


Joel F. Sammet, M.D. 
104 South Michigan Ave. 
Chicago 3, Ill. 
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ADVANCED ATROPHY AND ENLARGEMENT OF 
THE SELLA TURCICA WITH DESTRUCTION 
OF THE SPHENOID* 


By BERNARD S. EPSTEIN, M.D. 


BROOKLYN, NEW YORK 


and 


LEO M. DAVIDOFF, M.D. 


NEW YORK, NEW YORK 


HE roentgenographic appearance of 


the sella turcica often serves as a sensi- 
tive barometer of conditions within the 
cranial cavity. Atrophy of the sella and en- 
largement of its fossa is a frequent accom- 
paniment of space-occupying intracranial 
lesions, both intrasellar and extrasellar in 
location. However, pronounced enlarge- 
ment, severe atrophy up to the point of its 
complete disappearance, and actual bone 


TABLE 
Author's Material Cases 
1. Pituitary adenomas (only cases with 
advanced sellar destruction or atrophy, 
disappearance of the dorsum sellae, 
floor and variable portions of the ante- 
rior wall of the sella were included. 
Cases with typical ballooning were ex- 
cluded) 28 
2. Intrasellar craniopharyngiomas 6 
3. Aneurysms of the internal carotid ar- 
tery 4 
4. Lympho-epitheliomas with sphenoid 
destruction 2 
5. Carcinoma of sinuses or nasopharynx I 
6. Nasopharyngeal lymphosarcoma I 
7. Primary sarcoma of the sphenoid I 
8. Ependymoma of frontal fossa invading 
sella I 
9. Metastases from distant sites (breast 
4, prostate—1, kidney—1) 6 


From the Literature 

10. Chordoma! 

11. Neurofibromatosis #! 

12. Intrasellar meningioma'® 

13. Giant cell tumor of the sphenoid® 

14. Malignant adenomas of the chromo- 
phile cells of the pituitary body*™ 

15. Pituitary abscess” 

16. Osteomyelitis, syphilis, tuberculosis”® 


destruction is less common. Such changes 
may occur in a wide variety of pathologic 
conditions which may, nevertheless, pre- 
sent certain common clinical features in 
addition to the advanced sellar changes. 
Out of a large material available to the 
authors, 50 cases of tumors within or near 
the sella turcica have been selected, each 
showing pronounced sellar changes. The 
pathologic processes responsible for these 
changes in our cases, as well as those in 
cases from the literature with conditions in 
or near the sella not present in our series, 
are listed in Table 1. 

For purposes of comparison, cases with 
advanced sellar changes due to lesions re- 
moved from the sella turcica were reviewed. 
These included 10 cases of advanced sellar 
atrophy due to hemispheral neoplasms, in- 
cluding 4 cases of parietal glioblastoma 
multiforme, 2 cases of undifferentiated 
frontal glioma, 2 cases of parasagittal men- 
ingioma and 2 cases of temporoparietal 
glioblastoma multiforme. Ten additional 
cases of advanced sellar atrophy due to 
pronounced dilatation of the third ven- 
tricle were also reviewed. These included 
pinealomas, 2 third ventricle gliomas, 
with stenosis of the aqueduct of Sylvius, 
and 3 posterior fossa tumors including a 
midline cerebellar astrocytoma, a cerebellar 
hemangioblastoma and an acoustic neu- 
roma. 


Jd 
+ 


LITERATURE 

The characteristic ballooning of the sella 
turcica caused by pituitary adenomas 1s 
well known. Kornblum and Osmond" men- 


* From the Radiologic Service of M. G. Wasch, M.D., The Jewish Hospital of Brooklyn, and the Neurosurgical Service of L. M. 


Davidoff, M.D., Beth Israel Hospital, New York. 
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tioned that in addition to the usual changes 
intrasellar neoplasms may occasionally pro- 
duce erosion of the floor of the sella turcica. 
Scheuermann” also pointed out that 
changes in the pituitary fossa associated 
with chromophobe adenomas might be ex- 
tensive. An unusually large pituitary ade- 
noma was reported by White and Warren.”8 
An intrasellar meningioma which so ex- 


panded the sella turcica that a diagnosis of 


pituitary adenoma was considered was de- 
scribed by Kirschbaum." 

Pronounced  sellar enlargement  asso- 
ciated with craniopharyngioma was _ re- 
corded by McKenzie and Sosman,!’ Frazier 
and Alpers, and Young.?*? Drummond$ 
published a striking example of sphenoid 
destruction extending to the apices of the 
petrous pyramids in a fourteen year old girl 
with an infrasellar adamantinoma which 
protruded upwards. 

Sphenoid destruction due to metastatic 
tumors from the breast and from a retro- 
peritoneal sarcoma was observed by Camp. 
Kornblum and Osmond" described a case 
of carcinoma of the sphenoid sinus causing 
similar destruction, and von Poswik?’ re- 
corded a case of destruction of the dorsum 
sellae by what was believed to be a sphe- 
noidal or nasopharyngeal carcinoma invad- 
ing the base of the skull. Reossification fol- 
lowed deep roentgen therapy in her case. 

Sphenoidal destruction incident to neu- 
rofibromatosis was described by Peyton 
and Simmons”! and by Holt and Wright.” 
Alpers and Forster? reported a case of 
arteriovenous aneurysm of the great cere- 
bral veins and the arteries of the circle of 
Willis resulting in complete disruption of 
the dorsum sellae and posterior clinoids 
with apparent enlargement of the hypo- 
physeal fossa. Calcification was present in 
the walls of the aneurysm, and ventriculog- 
raphy disclosed marked dilatation of the 
ventricular system. Other examples of sphe- 
noid destruction due to aneurysms of the 
internal carotid artery were reported by 
Lodge, Walker and Stewart!® and by Zol- 
linger and Cutler.*° 

Epple and Ruckensteiner" divided chor- 
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domas into benign and malignant types, 
declaring that the clivus may be destroyed 
by the latter. Cantor and Stern,® Farberor,” 
and Selinsky* reported sphenoid changes 
due to chordomas. 

Echols® described a case in which a giant 
cell tumor of the sphenoid resulted in ob- 
literation of the sella turcica, suggesting to 
him either a cerebellar tumor or a large 
pituitary adenoma. 

An abscess within the sella turcica caus- 
ing an appearance consistent with a pitui- 
tary adenoma was described by Svien and 
Love.” Deformities of the walls of the 
pituitary fossa secondary to osteomyelitis, 
syphilis or rarely tuberculosis is mentioned 
by Pancoast, Pendergrass and Schaeffer.?° 

The effect of intrusion of the anteroin- 
ferior aspect of a dilated third ventricle into 
the hypophyseal fossa was described by 
Twining.” He believed that contact be- 
tween this chamber and the pituitary gland 
may result in the ultimate destruction of 
the hypophyseal fossa. In a discussion of 
the effects of obstruction of the cerebro- 
spinal fluid circulation at or beyond the 
sylvian aqueduct, Shelden, Parker and 
Kernohan™* mentioned that in 6 of their 
cases the plain skull films showed sellar 
changes varying from normal to almost 
complete destruction. 

The causes for changes in the sella tur- 
cica due to increased intracranial pressure 
has been considered in relationship to pres- 
sure of an adjacent tumor mass, pulsations 
in the adjacent vessels, particularly the 
internal carotid arteries, or as a reflection 
of the diffusely increased intracranial pres- 
sure accompanying either cerebral edema 
or hydrocephalus. The reversibility of sellar 
atrophy was noted by Davidoff’ in a pa- 
tient with a cerebellar tumor in whom the 
bony densities returned to normal after re- 
lief of hydrocephalus. Ecker!® reported 
case of cerebellar tumor with destruction ot 
the posterior clinoids, enlargement of the 
sella and erosion of the anterior clinoids 
suggesting an intrasellar tumor. On the 
basis of pneumoencephalograms and cere- 
bral arteriograms in this case, he suggested 
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Case 1. (4) Lateral pneumoencephalogram revealing a soft tissue mass protruding into the cisterna 


interpeduncularis from a destroyed sella turcica. The anterior wall and anterior clinoid processes appear 
decalcified but intact. No dilatation of the lateral ventricles is present. Chromophobe pituitary adenoma. 
(B) Lateral midline laminagram revealing extensive destruction of the sella turcica and sphenoid, involving 
all the confines of the hypophyseal fossa. A remnant of the dorsum sellae persists, revealing a rather gran- 


ular type of destruction of this structure. 


that the bone changes were due to block of 
the sylvian aqueduct with consequent hy- 
drocephalus. This in turn caused elevation 
of the anterior and middle cerebral arteries 
and upward traction of the terminal por- 


Fic. 2. 


Case 1. Lateral roentgenogram revealing 
complete absence of the entire sella turcica, in- 
cluding the anterior clinoid processes. Chromo- 
phobe pituitary adenoma. 


tions of the internal carotid arteries. The 
pounding of the ‘latter, according to him, 
eroded the anteromedial aspect of the an- 
terior clinoid processes. Camp’ recently re- 
iterated the importance of observing the 
sella turcica as an index of changing intra- 
cerebral conditions. 


CASE REPORTS 


Case 1. J.G., male, aged fifty-six, had head- 
ache, nausea, vomiting and transient diplopia 
for six weeks. Abnormal physical changes were 
limited to his eyes, which presented normal 
fundi and pupils, but in which movement of the 
right eye to the right, laterally, superiorly or 
inferiorly was not possible. 

Plain skull roentgenograms revealed exten- 
sive destruction of the posterior clinoids and 
the floor of the sella turcica. A midline lamina- 
gram showed this destruction to extend into 
the anterior wall of the hypophyseal fossa. The 
destruction was of a granular nature, suggest- 
ing to the roentgenologist either a chordoma or 
a metastatic tumor. Pneumoencephalography 
disclosed a soft tissue mass extending into the 
cisterna interpeduncularis from the sella tur- 
cica. The lateral ventricles were neither de- 
formed nor displaced. 
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Fic. 3. Case ur. (4) Lateral pneumoencephalogram revealing normal lateral ventricles. The sella turcica is 
markedly enlarged, hemispherical in configuration, and presents atrophic walls dorsally. Craniopharyn- 


gioma. 


(B) Another carniopharyngioma in the present series revealing advanced dilatation of the lateral ven- 
tricles due to blockage of the foramen of Monro by the tumor. The sella turcica is no longer visible, only 


the anterior clinoid processes remaining. 


At operation the optic nerves were seen to be 
flattened by a dark reddish-brown tumor. Its 
capsule was incised and the contents removed 
with a curet. Histopathologic examination re- 
vealed chromophobe pituitary adenoma. 

The patient received deep roentgen therapy 
during the next two and one-half years with 
some apparent benefit. Repeated roentgeno- 
graphic examinations showed no change in the 
appearance of the sphenoid bone. Lately his 
vision has deteriorated to the point of almost 
complete blindness. 


Case 11. L.H., male, aged twenty-nine, com- 
plained of severe headache and occasional vom- 
iting for nine months. His vision had failed for 
three months. Physical examination disclosed 
impairment of visual acuity in his right eye 
but no other positive findings. 

Plain roentgenographic examination of his 
skull revealed advanced atrophy of the entire 
sella turcica, only the anterior clinoid processes 
remaining visible. These, as well as the lesser 
w.ugs of the sphenoid, were decalcified. The 
superior orbital fissures on both sides were 
widened. 

At operation a large encapsulated tumor was 
brought into view by retracting the frontal lobe. 
This was incised and considerable soft tissue 
of a reddish, friable nature was removed by 


suction and curettage. Microscopic examina- 
tion revealed a pituitary adenoma of a mixed 


type. 


Case 111. F.S., a boy, aged ten, had had left- 
sided parietal headaches without nausea or 
vomiting for about nine months. Some impair- 
ment of vision in his right eye was noted two 
months ago, the patient complaining that he 
could not see well on his temporal side. This 
was followed by polydipsia, but no polyuria 
was noted. He also tended to have a rather high 
fever with the slightest infection. 

Physical examination showed the visual acu- 
ity of his right eye to be markedly decreased, 
and a moderately large right paracentral 
scotoma was identified on confrontation tests. 
The fundi were normal, aside from rather full 
veins. There was minimal weakness of the right 
lower limb, but no reflex changes. 

Plain roentgenograms of the skull revealed 
the sella turcica to be markedly enlarged, pre- 
senting a semicircular contour. Pneumoenceph- 
alography showed neither dilatation nor dis- 
placement of the lateral ventricles, and the 
basilar cisterns were not disturbed. No unusual 
calcifications were present. It was believed that 
a pituitary adenoma might be present. 

At operation a large cyst protruding from the 
sella turcica was evacuated and about two- 
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Fic. 4. Case 1v. Lateral roentgenogram of the skull 
revealing ballooning of the sella turcica with 
marked atrophy of the floor and dorsal displace- 
ment of the dorsum sellae. Metastases from naso- 
pharyngeal or paranasal sinus carcinoma simulat- 
ing pituitary adenoma. 


thirds of the cyst wall was removed. Histo- 
pathologic examination showed this to be a 
craniopharyngioma. The patient responded well 
to treatment. 

Case iv. E.H., male, aged twenty-six, first 


complained of blurred vision for laterally placed 
objects about eighteen months before he con- 


Fic. 5. Case v. Lateral midline laminagram revealing 
complete destruction of theentire sphenoid bone 
including the sella turcica. Sarcoma of sphenoid. 
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sulted us. There was a sense of ocular fatigue 
which was not relieved by glasses. His vision 
remained unchanged for about five months, 
when he noted that he collided with moving 
objects on his-left side. There were no other 
complaints. Physical examination disclosed no 
changes other than bitemporal hemianopsia, 
slight pallor of both optic discs and diminution 
of vision. 

Plain roentgenograms of the skull showed 
marked enlargement of the sella turcica with 
destruction of its floor and anterior wall. The 
anterior and posterior clinoids were intact but 
decalcified, and the posterior clinoids were dis- 
placed dorsally. The diagnosis was pituitary- 
adenoma. 

Deep roentgen therapy was begun but the 
visual fields continued to shrink. Transfrontal 
craniotomy was performed and a tense, cystic, 
bluish tumor was found in the sellar region 
stretching and flattening the optic nerves and 
chiasm. This was punctured and about 60 cc. 
of dark brown fluid evacuated. A biopsy of the 
cyst wall was taken and reported as metastatic 
adenocarcinoma of the pituitary, probably 
primary in the accessory nasal sinuses or nasc 
pharynx. The cells were arranged around endc 
thelial lined spaces which were circular or elon 
gated and resembled columnar epithelium, 
which in some places bore ciliary processes. 


Case v. J.K., male, aged six, complained of 
headaches, twitching of the right side of the 
mouth, pain in the right ear and pain on turn- 
ing his head towards the right. This had been 
gradual in onset over a period of three months. 
Physical examination disclosed paralysis of the 
right external rectus eye muscle. About two 
weeks later, bilateral paralysis of the fourth 
and sixth cranial nerves appeared, followed by 
ptosis of the right eyelid. Examination of the 
fundi showed blurring of both optic discs, but 
no other changes. Neurological examination 
was otherwise negative. 

Plain roentgenograms of the skull revealed a 
rapidly progressive destruction of the sphenoid 
bone. At the initial examination only the dor- 
sum sellae was involved, with the floor of the 
sella remaining intact. Within six weeks the 
entire sphenoid bone vanished. Pneumoen- 
cephalography showed no ventricular dilatation 
but a soft tissue mass protruding from the 
sella turcica into the cisterna interpeduncularis 
was present. 

At necropsy a tremendous sarcoma involving 
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the base of the skull destroying the sphenoid 
bone and pituitary gland was found. This ex- 
tended into the nasopharynx. Roentgeno- 
graphic examination of the removed specimen 
showed only fragments and spicules of bone 
imbedded in the neoplastic mass. 


Case vi. S.K., female, aged forty-eight, had 
complained of headaches for five years, and 
dimness of vision of the right eye, which had 
slowly progressed to almost complete blindness, 
had been present for seven years. Physical exam- 
ination showed only primary optic atrophy and 
blindness of the right eye. The left optic disc 
was blurred. 

Plain roentgenograms of the skull showed al- 
most complete destruction of the sella turcica, 
only a thin delicate rim of bone remaining pos- 
terior to the usual position of the posterior 
clinoids. The diagnosis was intrasellar tumor. 

At operation, a large tumor springing from 
the base of the brain was encountered. This in- 
volved the inferior aspect of both frontal lobes 
and extended into the sella turcica. In places 
the tumor appeared to have a capsule and to be 
separable from brain tissue, and in other places 
it infiltrated the brain. Histopathologic exam- 
ination of the removed tissue revealed ependy- 
moma. The patient died two days later. 


Case vil. E.M., male, aged sixty-four, com- 
plained of headache and inability to move his 
right eye for three weeks. About that time he 
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Fic. 6. Case vi. Lateral skull roentgenogram reveal- 
ing pronounced enlargement and atrophy of the 
sella turcica. Frontal ependymoma extending into 
sella at operation. 


observed that his right eye was prominent. En- 
largement of the right testicle was noted three 
days before admission. He vomited several 
times during the two days before he entered the 
hospital. 

Physical examination disclosed a complete 
right external and internal ophthalmoplegia. 
The right pupil was dilated and fixed. Both op- 
tic discs showed nasal blurring. An abdominal 
mass about I§ cm. in diameter was felt in the 


Fic. 7. Case vir. Lateral skull roentgenogram showing advanced destruction of the sella turcica and body of 
the sphenoid bone. The ghost of the posterior clinoids remain in their approximate normal position. 
Metastatic lymphosarcoma. (B) Midline laminagram showing degree of destruction in better detail. 


& * 
3 
« 
} 
| 
ie 
AY 
& 
: 


890 


Fic. 8. Lateral pneumoencephalogram showing mass 
projecting from destroyed sella turcica into cis- 
terna interpeduncularis. Aneurysm of internal 
carotid artery at operation. 


right lower quadrant, and a right hydrocele 
was present. 

Plain roentgenograms of the skull revealed 
extensive destruction of the sella turcica and 
sphenoid. The lesser wings of the sphenoid were 
moderately decalcified. A kidney tumor was 
identified by intravenous urography on the 


Fic. 9. Lateral film of skull showing advanced de- 
struction of sella turcica. Pineal body displaced 
posteriorly and downward. In anteroposterior view 
pineal was displaced sharply toward the right, in- 
dicating the hemispheral localization of the tumor. 
Parasagittal meningioma at operation. 
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right side, and a small metastatic deposit was 
found in the posterior aspect of the left fourth 
rib. 

The patient became uremic and died three 
weeks after admission. Necropsy disclosed a 
lymphosarcoma involving both kidneys, both 
adrenals, the wall of the inferior vena cava, the 
pericardium and the sphenoid bone and pitui- 
tary gland. Sections made through the sphenoid 
showed the marrow spaces and surrounding 
tissues to be invaded with lymphosarcoma cells. 


COMMENT 

The clinical syndrome associated with 
sellar and sphenoidal destruction was fairly 
uniform in our cases where the process was 
not due to hemispheral or cerebellar tumors 
or dilatation of the third ventricle. Most 
prominent was diminution of vision with 
temporal field defects, which was usually 
insidious in onset and progressive to blind- 
ness in one or both eyes. Headache of vari- 
able intensity and duration was often ob- 
served. Drowsiness was noted in some pa- 
tients with hydrocephalus caused by block- 
age of the foramen of Monro, as occurred 
with large extrasellar pituitary adenomas 
or craniopharyngiomas. Vomiting some- 
times occurred, and dizziness and diffi- 
culty in walking was mentioned by a few 
patients. Those with lymphoepithelioma, 
nasopharyngeal lymphoblastoma or sar- 
coma of the sphenoid bone in whom the 
tumor had invaded the nasopharynx com- 
plained of throat pain. Symptoms referable 
to the adjacent cranial nerves were en- 
countered in 3 patients with extensive bony 
destruction. 

Evidences of endocrine dysfunction were 
relatively uncommon even in patients with 
primary pituitary adenomas. There were 
32 cases in which the clinical histories were 
of sufficient detail to include mention of 
changes in menstruation, body weight, dis- 
tribution of hair and other major indica- 
tions of pituitary abnormalities. Three pa- 
tients had evidences of acromegaly, amen- 
orrhea was present in 5, and in 1 case there 
were changes in water metabolism and 
moderate obesity. We cannot report with 
certainty on minor endocrine changes 
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which might have been suggestive clini- 
cally. 

The roentgenographic changes were read- 
ily observed on routine lateral stereoroent- 
genograms, but the extent of the destruc- 
tion was much better delineated by means 
of midline laminagrams. In some patients 
it was not possible to arrive at a definite 
diagnosis on the basis of the skull film 
changes, and no correlation could be estab- 
lished between the clinical symptoms and 
the bone damage except for the presence of 
symptoms referable to the third, fourth 
and sixth cranial nerves in patients with 
extensive destruction. 

Of the 28 cases of pituitary adenoma se- 
lected for this report, 20 revealed almost 
complete absence of the dorsum sellae and 
the floor of the sella turcica. In 15 of these 
the anterior wall of the sella had also dis- 
appeared. The anterior clinoid processes 
were visible in 18 cases, and were somewhat 
decalcified in these. In 5 patients the ghosts 
of the posterior clinoids could be faintly 
seen displaced upwards and dorsally. Of 
particular interest were the 8 patients in 
whom a granular type of destruction of the 
sella and sphenoid was present. At first 
glance these were suspected of harboring 
metastatic tumors or possibly chordomas. 
The explanation for this atypical appear- 
ance is difficult to ascertain on the basis of 
the facts available to us. The material ob- 
tained at operation clearly revealed the 
pituitary adenomatous origin of the tumor, 
but bone specimens were not obtained. It 
would be of great interest if one could de- 
tect actual bony invasion by a pituitary 
adenoma on microscopic examination, and 
we propose to watch for this change. 

The intrasellar craniopharyngiomas ob- 
served by us presented markedly enlarged 
sellas, usually with fairly well maintained 
walls. In 3 the concomitant calcifications 
indicated the nature of the lesion, but in 
the others there was a distinct possibility 
of diagnosing the condition as pituitary 
adenoma, especially in adults. 

The patients with aneurysms of the in- 
ternal carotid artery presented varying 
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degrees of bone atrophy and sellar enlarge- 
ment. At times this simulated pituitary 
adenoma, but in cases with calcification of 
the walls of the aneurysm diagnosis should 
be readily made. Pneumoencephalographic 
examination disclosed a mass protruding 
into the cisterna interpeduncularis in 4 
cases, which in 3 cases apparently sup- 
ported the incorrect diagnosis of pituitary 
adenoma. Cerebral angiography is a far 
better diagnostic medium if such aneurysms 
are suspected. 

The most advanced destruction observed 
by us occurred with lymphoepithelioma, 
sarcoma of the sphenoid, and metastatic 
tumors. The cases of metastatic tumor pre- 
sented a considerable variation in destruc- 
tion, varying from an erosion about 1.5 cm. 
in diameter to almost complete disruption 
of the sphenoid bone. Of interest is the fact 
that the dorsum sellae and floor of the sella 
may remain relatively intact with metastat- 
ic lesions, as well as with some tumors in- 
vading the sphenoid bone from its inferior 
aspect. Chordomas with intact dorsum 
sellae have been mentioned. 

The atrophy of the sella turcica asso- 
ciated with hemispheral tumors in the cases 
chosen for comparison were advanced to 
the point of disappearance in some cases. 
Granular destruction was not observed in 
these or in the other 10 cases with posterior 
fossa or aqueduct block lesions. Other indi- 
cations such as pineal shift or changes in 
the vault of the skull often indicated the 
extrasellar location of the primary tumor. 
Taken in conjunction with clinical evi- 
dences available there was little difficulty 
in establishing the nature of the sellar 
changes with brain tumors. 

Pneumoencephalographic examination 
was of great importance in differential diag- 
nosis, immediately providing evidence point- 
ing towards hemispheral tumors or third 
ventricle changes. Demonstration of soft 
tissue masses protruding upwards from the 
sella turcica is significant, and at times such 
a mass extending into the foramen of 
Monro could be seen with pituitary tumors 
and craniopharyngiomas. 
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The relatively slight evidence of endo- 
crine changes, even in cases with large 
pituitary adenomas, suggests that perhaps 
the destruction of the sella permits decom- 
pression of the tumor, which may permit 
the remaining glandular tissue to function. 
Consequently, a destroyed sella turcica 
with destruction of the sphenoid bone may 
indicate a pituitary adenoma in the absence 
of clinical endocrine changes. A trial with 
roentgen therapy may be helpful. Ameli- 
oration of ocular symptoms with little or 
no change in the bony configuration of the 
sphenoid may favor a pituitary adenoma, 
while return of osseous density may indi- 
cate a neoplastic infiltration. In many cases, 
however, final diagnosis may require histo- 
pathologic examination of tissue removed 
at operation or, when accessible, by naso- 
pharyngeal biopsy. 


SUMMARY 


The causes of advanced atrophy and 
destruction of the sella turcica and sphe- 
noid and their roentgenologic differentia- 
tion are discussed. The symptoms present 
with this condition are fairly constant and 
are chiefly referable to the visual appara- 
tus. Manifestations of disturbed endocrine 
function may be minimal or absent. 


Bernard S. Epstein, M.D. 
1398 Union St. 
Brooklyn 13, N.Y. 
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COR PULMONALE RESULTING FROM 
PULMONARY ARTERIOLOSCLEROSIS* 


REPORT OF 
By JOSEPHINE S. WELLS, M.D., 


A CASE 
and PHILIP BROWN, M.D. 


NEW YORK, NEW YORK 


YOR PULMONALE, 
definition of Rigler 


according to the 


and Hallock," 


consists in enlargement of the right side of 


the heart with or without failure, initiated 
by increased resistance to blood flow 
within the lesser (pulmonary) circulation as 
a result of pulmonary disease. Numerous 
causes of cor pulmonale have been de- 
scribed: pulmonary fibrosis, silicosis, tuber- 
culosis, emphysema, chest deformity ac- 
companied by fairly 
scoliosis of the thoracic spine,!° thrombosis 
of the pulmonary arteries with partial 
recanalization,® obstruction to the pul- 
monary circulation by metastatic carci- 
noma, either by direct involvement of the 
lumina of the arterioles or by thrombosis in 
arterioles adjacent to tumor-laden lym- 
phatics,? as well as primary pulmonary 
arteriolosclerosis. 

In 1941, Brill and Krygier* reviewed 20 
casesof primary pulmonary arteriolosclerosis 
selected from the literature. Their require- 
ments for the inclusion of a case under this 
diagnosis were: (1) significant hypertrophy 
of the right ventricle but not of the left; 
(2) absence of all factors commonly 
believed to cause secondary pulmonary 
vascular sclerosis, pulmonary hypertension, 
or isolated strain on the right side of the 
heart. The etiology of this disorder has 
not been determined but the hypothesis 
has been offered that the primary cause is 
a pulmonary hypertension of unknown 
origin, and that the changes in the pul- 
monary vessels are merely secondary to 
the hypertension. In their cases, both 
sexes were divided evenly; ages were 
variable; and all cases showed roentgen 
evidence of enlargement, dilatation, or 
prominence of the pulmonary artery or 


marked degrees of 


conus. Many showed right axis deviation 
on the electrocardiogram. Dyspnea and 
cyanosis were present in 14 cases. They 
believed that sudden death in some cases 
might be due to acute coronary insufh- 
ciency arising from the greatly diminished 
volume of blood delivered to the left ven- 
tricle through the obstructed pulmonary 
circulation. 


REPORT OF A CASE 


A nurse, aged thirty-four, was admitted to 
the hospital on November 24, 1943, because 
of edema of the legs of five days’ duration. 
Previous history included nothing to suggest 
rheumatic fever. Five months previously she 
had developed paralysis of the left ninth nerve 
and left vocal cord for which no cause was 
determined. This had improved. She had always 
become out of breath more easily than the 
average person but she had been able to play 
tennis until a year before admission, at which 
time she noted dyspnea on climbing one flight 
of stairs. Six months before admission a loud 
pulmonic second sound and a systolic murmur 
on the left sternal border were noted. An 
electrocardiogram at that time showed right 
axis deviation. The patient complained of 
increasing dyspnea on exertion but denied 
orthopnea. 

On physical examination after admission in 
November the blood pressure was 120/85; 
pulse was go and regular. Pitting edema of the 
legs up to the knees was found. The fundi were 
normal. The neck veins were distended but the 
liver was not felt and no evidence of free fluid 
in the chest or abdomen could be demonstrated. 
The lungs were clear. A loud systolic murmur 
was heard all over the precordium, loudest at 
the third left interspace. The murmur was not 
considered to be as loud or as rough as it should 
be if caused by a patent ductus arteriosus of 
sufficient size to play a significant part in 

causing decompensation. P2 was much greater 


* From the Department of Radiology of the College of Physicians and Surgeons, Columbia University, and the Radiologica] Service 


of the Presbyterian Hospital, New York. 
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than A2. Laboratory findings: The Kline test 
was negative (August, 1943). The blood exami- 
nation showed hemoglobin (Sahli) 15.1 gm., 
red blood cell count §,600,000. Venous pressure 
was 220 mm. of water (normal up to 100); 
vital capacity was 1,800 cc. The electrocardio- 
gram showed right axis deviation, PR 0.18 
second, Tr upright, low, T2 upright, T3 
inverted, T4k diphasic, St deep, S2 small, 
S4F deep, R2 notched, Q3 deep. Blood chem- 
istry showed non-protein nitrogen 27 mg., 
albumin 4.3 mg., globulin 1.4 mg. 

Routine films of the chest six years before 
admission showed a normal heart shadow and 
clear lung fields (Fig. 1). On April 16, 1943 
(seven months before admission) (Fig. 2), a 
prominence along the left border of the median 
shadow in the region of the pulmonary artery 
without enlargement of the heart was de- 
scribed. Roentgenoscopy of the heart a month 
later showed no evidence of enlargement of the 
left auricle; relatively slight pulsation could be 
seen in the right hilar shadow and downward 
along the branches of the pulmonary artery 
toward the diaphragm. On August II, 1943, 
three months before admission (Fig. 3), still 
more enlargement of the pulmonary artery 
with persistently clear lung fields was found, 
with no evidence of enlargement of the heart. 


Fic. 1. Routine roentgenogram of the chest 
January 21, 1937. 
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Fic. 2. Chest roentgenogram, April 16, 1943. Shows 


prominence in the region of the pulmonary ar- 
tery. 


At the time of admission (November 24, 1943), 
a film of the heart taken at 2 meters’ distance 
(Fig. 4) showed that the transverse diameter 
of the heart shadow had increased 2.8 cm. since 
the examination seven months previously. The 
supracardiac shadow had enlarged 1.5 cm. The 
pulmonary artery on the left was more promi- 
nent than before but the hilar shadows were 
not particularly exaggerated. A small amount 
of fluid was found in the right costophrenic 
angle, but the lungs were clear. During this 
period repeated physical examinations revealed 
a progressively louder, sharper pulmonic second 
sound. 

The patient was digitalized, and given 
ammonium chloride and mercupurin but a good 
diuresis did not occur. She was seen by a cardi- 
ologist who stated that the “picture is that of 
interauricular septal defect, with a large pul- 
monary conus and pressure on the recurrent 
laryngeal nerve.”’ On her seventh hospital day 
she became cyanotic and more dyspneic. The 
blood pressure was too low to register. Respira- 
tions became more labored in spite of oxygen, 
and she died the following morning. 

Postmortem Examination. Gross: There was 
no pitting edema of the extremities. The fingers 
and toes were not clubbed. About 200 cc. of 


895 
| 
| 
| | 
| 


896 Josephine S. Wells and Philip Brown 


August II, 1943. 


Chest. roentgenogram, 
Shows increase in prominence of the pulmonary 
artery, and in the vascular shadows in the right 
hilar area. 


Fic. 3. 


free fluid in the peritoneal cavity, about 300 
cc. of blood-tinged fluid in each pleural cavity, 
and about 100 cc. of yellow fluid in the peri- 
cardium were found. The superior vena cava 
and its tributaries were unusually distended; 
the pulmonary artery was exceptionally large 


and there appeared to be some compression of 


the main pulmonary veins between the arterial 
trunks and the vertebrae. The heart weighed 
380 grams and appeared very slightly enlarged 
for the size of the body. The right ventricle 
and to some extent the right auricle were con- 
siderably larger than the left side of the heart. 
The foramen ovale was completely closed. No 
thrombi were present. The right ventricle was 
considerably dilated; the wall measured 0.6-0.8 
mm. in thickness (normal 0.4 mm). The it 
monary artery before its bifurcation measured 
7.5 cm. in circumference, in comparison with a 
5 cm. circumference of the aorta at the same 
level. The pulmonary conus was especially 
dilated and the pulmonary ring was wide. The 
intima of the pulmonary artery and its main 
branches was thickened by smooth gray and 
pinkish-gray plaques. The media was of normal 
thickness and the adventitia showed no 
change. There was no obstruction either by 
narrowing or thrombus at any point between 
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the heart and the lungs. The ductus arteriosus 
was completely closed and there was no septal 
defect. The valves appeared normal. The aorta 
was somewhat small for an individual of this 
age; the intima showed only a few small yellow 
plaques. No evidence of pulmonary edema was 
found. 
and projected above the retracted lung. The 
liver, spleen, pancreas and intestine showed 
congestion. No other abnormalities were found. 
The brain and cord were not removed. 
Microscopic Examination. The right ventricle 
showed hypertrophy of the muscle fibers. The 
large and small coronary 
normal thickness but a few of the medium- 


sized arteries showed moderate hypertrophy of 


the muscle coat without intimal sclerosis. 
Sections of the lung showed intense congestion 
of the alveolar walls. Many of the small and 
medium-sized pulmonary arteries showed a 
pronounced hypertrophy of the media without 
intimal sclerosis. There was no inflammation 
either within or about these vessels nor was 


any portion of the wall necrotic. The larger 


arteries had a moderate degree of intimal 
thickening due to an increased amount of 
loose cellular collagenous tissue. The veins 
and lymphatics 


appeared normal. Elastic 


Fic. 4. Roentgenogram of the heart taken at 2 
meter distance, November 24, 1943. Shows 1n- 
crease in size of the heart and right hydrothorax. 


The pulmonary arteries appeared stiff 


arteries were of 
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tissue stain demonstrated well the marked 
hypertrophy of the muscle coat of the small 
arteries (Fig. 5). There was no duplication of 
the elastic membrane and no intimal sclerosis 
in the majority of these vessels. However, 
there was intimal thickening 
rather than muscle hypertrophy. In_ other 
organs the small arteries were normal. 

The final note states, “This is a case which 
arouses much interest and raises some at 


occasionally 


present unanswerable questions. The symp- 
toms were those of right-sided cardiac failure 
without valvular disease and, as the autopsy 
proves, without intrinsic cardiac anomaly or 
muscle disease. Attention was therefore di- 
rected to the pulmonary vessels as the most 
likely cause for the extreme hypertrophy of 
the right ventricle. The changes, however, 
seem hardly commensurate and consist al- 
most entirely of muscle hypertrophy, with 
definite anatomical narrowing of the lumina 
of the pulmonary vessels. One must have 
recourse then to some hypothetical func- 
tional spasm or hypertension, and_ histologic 
study affords not the slightest clue as to its 
cause.” The anatomical diagnoses in this case 
were as follows: 

HYPERTROPHY OF PULMONARY ARTERIOLES; 
sclerosis of pulmonary arteries and arterioles; 
chronic passive congestion of liver, spleen and 
pancreas; hydrothorax; 
ascites. 


hydropericardium; 


COMMENT 

This case presents a number of features 
which are of special interest to the radiolo- 
gist as well as to the pathologist. The initial 
film made on January 21, 1937, at the age 
of twenty-eight, demonstrated no obvious 
evidence of disease of the heart or lungs. 
At that time, the patient was asympto- 
matic. On April 16, 1943, at the time this 
patient made her first complaint of dysp- 
nea, an obvious prominence of the left 
border of the heart in the region of the 
pulmonary artery was apparent. Also at 
this time, the transverse diameter of the 
heart was wider than on the examination of 
January 21, 1937. There is nothing in this 
patient’s clinical history or laboratory 
findings to support a diagnosis of rheumatic 
carditis. Roentgenoscopic examination 
showed no enlargement of the left auricle. 
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Kia. 5. Elastic tissue stain of pulmonary 
arterioles showing hypertrophy of walls. 


The enlargement of the pulmonary artery, 
as demonstrated on the film of April 16, 
suggests hypertension in the pulmonary 
vascular bed with the development of a cor 
pulmonale. The most common causes of 
such hypertension in the pulmonary vascu- 
lar bed are failure of the left ventricle” 
and pulmonary emphysema. Nothing in 
the appearance of the heart shadow or of 
the lung field supports either possibility. 
The fact that the smaller vascular shadows 
are not prominent in the lung fields on 
either side, together with the evidence of 
enlargement of the pulmonary artery 
above the conus, indicates the possibility 
that the increasing back pressure upon 
the right side of the heart originates in the 
lungs themselves. This feature has been 
mentioned by Fishberg® in pulmonary 
endarteritis. The increasingly loud pul- 
monic second sound gave further support 
to the diagnosis of hypertension in the 
pulmonary vascular bed. The successive 
films on August 11, 1943, and on November 
24, 1943, disclosed the progressive enlarge- 
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ment of the cardiac shadow and increase 
in size of the pulmonary artery. It is note- 
worthy that, even on the examination of 
November 24, 1943, shortly before death, 
when there was certainly some associated 
left ventricular failure, the peripheral 
portions of the lung fields were remarkably 
clear. 

In the differential diagnosis, one must 
review all possible causes of right-sided 
hypertrophy and enlargement of the pul- 
monary artery. In mitral stenosis, enlarge- 
ment of the left auricle usually precedes sig- 
nificant enlargement of the pulmonary ar- 
tery as demonstrated roentgenologically.§ 
In the presence of a patent ductus arterio- 
sus, the characteristic murmur should be of 
help. It is generally held that, in the absence 
of such a machinery murmur, the diagnosis 
cannot be made with certainty.” In ap- 
proximately 80 per cent of cases of patent 
ductus, there is an associated enlargement 
of the heart in the region of the left ventri- 
cle.” The absence of evidence of left ventric- 
ular failure and pulmonary emphysema, 
which are the common causes of cor 
pulmonale, has already been mentioned. 
Congenital defects, such as interauricular 
septal defect may be associated with 
marked enlargement of the heart and en- 
largement of pulmonary arteries.' In the 
presence of a congenital lesion such as this, 
it would seem unlikely that the heart and 
lungs would appear normal as they did on 
the initial survey film made in 1937 when 
the patient was twenty-eight years old. 

Several conditions have been described 
where obstruction of the smaller arterioles 
within the lungs has given rise to the 
development of a cor pulmonale. Brill 
and Robertson* described several cases of 
neoplastic infiltration of the smaller peri- 
bronchial lymphatics with secondary ob- 
struction of the peripheral vessels in the 
lungs. Yater and Hansmann™ first de- 
scribed the development of cor pulmonale 
in the presence of thrombotic occlusion of 
the smaller peripheral vessels of the lung 
in the presence of sickle cell anemia. Throm- 
boses in these smaller arterioles of the lungs 
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of undetermined etiology have also been 
described.® Fishberg® mentions Schistosoma 
infestation of the pulmonary vascular bed 
resulting in blockage of the minute pul- 
monary vessels, causing right ventricular 
strain and failure. 

In most of the cases of primary pul- 
monary arteriolosclerosis reviewed by Brill 
and Krygier,! microscopic findings are 
described as showing intimal thickening of 
the smaller vessels rather than hyper- 
trophy of the muscle coat found in this 
case. In one of Brenner’s cases? (a boy 
aged eleven), quoted by Brill and Krygier, 
hypertrophy of the media as well as endo- 
thelial proliferation was noted. Brenner 
comments that several different lesions 
have been reported under the name of 
primary pulmonary vascular sclerosis. In 
all cases, some of the vessels escaped, 
just as they did in this case. 


SUMMARY 


A case of primary pulmonary arteriolo- 
sclerosis with hypertrophy of the muscle of 
the pulmonary arteries in a_ thirty-four 
vear old female is reported. The outstand- 
ing manifestation, demonstrable by roent- 
gen examination, was the development of 
dilatation of the pulmonary artery without 
evidence of disease of the lungs. 


Josephine S. Wells, M.D. 
Philip Brown, M.D. 

Mill River Road 

Oyster Bay, L. I., N. Y. 
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PULMONARY METASTATIC SARCOMA WITH 
ASSOCIATED PNEUMOTHORAX* 


REPORT OF 


TWO CASES 


By TED F. LEIGH, M.D., and EDGAR A. THOMPSON, M.D.+ 


ATLANTA, GEORGIA 


HE purpose of this communication is 
to present 2 case reports of osteogenic 
sarcoma which developed pulmonary me- 
tastases with an associated unilateral 
pneumothorax. 
In our search through the literature, we 
have found 5 previously reported cases of 
a similar nature.! 


CASE REPORTS 


Case 1. The patient was a white boy, aged 
eleven, first seen in the Robert Winship 
Memorial Clinic on June 6, 1949, with the chief 
complaint of “fa knot on my right leg.” Five 
weeks previously, the patient stated that he 
had noticed a little swelling of the right leg 


Fic. 1. Case 1. An osteogenic sarcoma is present in 
the superior portion of the shaft of the right tibia. 


near the knee. Three weeks later the swelling 
rapidly increased in size and an aching pain 
became more severe. He was, however, able to 
run and play without much difficulty. Roent- 
genograms at that time revealed a tumor of the 
right tibia, probably osteogenic sarcoma (Fig. 
1). 

The past history revealed that the patient 
had had asthma ‘“‘all of his life,’ for which 
condition he had been treated by his family 
physician. 

On physical examination the boy appeared 
chronically ill. Loud asthmatic squeaks and 
noted throughout both lung 
fields. A chest roentgenogram showed no evi- 


groans were 


dence of metastatic disease. Abdominal exami- 
nation revealed no unusual findings, and the 
external genitalia were normal. A rather firm, 
moderately tender mass was palpated along the 
proximal third of the right tibia. The skin 
temperature in this area was increased. There 
was no limitation of motion of the right knee. 
There were no masses or nodes palpable in 
either inguinal region. 

A right mid-thigh amputation was performed 
at Emory University Hospital on June 11, 1949. 
The pathologic diagnosis was osteogenic sar- 
coma of the right tibia. 

The patient was sent home under the care of 
his family physician, and had no complaints 
except for asthma, which was no worse than on 
previous occasions. On January 31, 1950, 
the patient returned for a follow-up examination 
and consultation regarding a prosthesis. A 
chest roentgenogram at that time demonstrated 
generalized nodules throughout both lung 
fields and a pneumothorax on the right (Fig. 2). 


Case ul. The patient was a white male, 
aged twenty, admitted to the Piedmont Hos- 
pital, Atlanta, Georgia, with the chief com- 
plaint of an aching pain in his right shoulder 
for one month. The pain originated in the del- 
toid region and radiated down the anterior 


* From the Department of Radiology, Emory University School of Medicine, Atlanta, Georgia, and Emory University Hospital, 


Emory University, Georgia. 
t Clinical Fellow, American Cancer Society, Inc. 
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aspect of the forearm. Roentgenograms re- 
vealed a destructive process involving the 
proximal right humerus, and a diagnosis of 
primary bone malignancy was made (Fig. 3). 
The patient appeared to be well developed 
and well nourished, and in no acute distress. 
On physical examination, no abnormalities of 
the lungs, heart, or abdomen were detected. 
A roentgenogram of the chest demonstrated 
no evidence of metastatic disease. There was 
tenderness to palpation in the right shoulder 
region. Active extension of the right arm was 
impossible and abduction was painful. 


Fic, 2. Case 1. Large metastatic nodules are present 
bilaterally. A pneumothorax is present on the 
right. The left lung is normally expanded. 


The patient’s past history and family history 
were non-contributory. 

On November 10, 1948, a radical amputation 
of the right shoulder and arm was performed. 
The pathologic diagnosis was spindle cell 
sarcoma, Grade 3, probably osteogenic. 

On the third postoperative day, the patient 
developed diarrhea and motile forms of 
Endamoeba histolytica were found in the stools. 
Emetine, carbarsone, and diodoquin were 
administered. At the same time, the patient 
was started on Coley’s toxin for the proved 
malignancy. He developed chills and fever 


Pulmonary Metastatic Sarcoma with Associated Pneumothorax gol 


lic. 3. Case u. The primary bone malignancy is 
present in the proximal right humerus. Pathologic 
diagnosis was, “‘spindle-cell sarcoma, Grade 3, 
probably osteogenic sarcoma.” 


following the Coley toxin therapy and electro- 
cardiographic findings of myocardial involve- 
ment which were attributed to the emetine 
administration. 

A roentgenogram of the chest on November 
29, 1948, three weeks after operation, showed a 
small pneumothorax on the right and no de- 


Kic. 4. Case mu. A chest film made approximately ten 
weeks following the operation. Numerous small 
metastatic nodules are present in each lung. A 
partial pneumothorax is present on the right. 
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monstrable pulmonary metastases. A follow-up 
roentgenogram of the chest on January 24, 
1949, again demonstrated a right pneumothorax 
and the development of innumerable small 
nodulations throughout both lung fields 
(Fig. 4). The patient died approximately two 
months later and no postmortem examination 
was obtained. 
DISCUSSION 

In Case 1, the lungs were roentgeno- 
graphically normal at the time of opera- 
tion, but eight months later there were seen 
massive nodules bilaterally and a partial 
pneumothorax on the right side (Fig. 2). 

In Case 11, the initial chest roentgeno- 
gram immediately prior to operation did 
not disclose pulmonary metastases or 
pneumothorax. The second film made 
three weeks later showed a slight collapse 
of the right lung, but no obvious metastases. 
The third film, two months later, showed 
the presence of bilateral metastases and 
a slightly greater degree of pneumothorax 
on the right. 

In this latter case, it might be argued 
that the pneumothorax seen on the film 
made three weeks after operation was 
caused by the operative procedure; how- 
ever, in our opinion, it was secondary to 
metastases already present but not visible 
on the roentgenogram. According to the 
operative report, the pleural space was 
not entered. 

The possible mechanisms producing lung 
collapse in the presence of metastases have 
been discussed by previous investigators.' 
A bronchopleural fistula developing in a 
necrotic subpleural nodule was demon- 
strated in 2 of the previously reported 5 
cases. These authors, however, were reluc- 
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tant to accept this as the cause in every 
case, and suggested that the route may be 
that described by Macklin and Macklin, 
wherein air from ruptured alveoli dissects 
through the perivascular connective tissue 
spaces toward the mediastinum or the 
visceral pleura and, thence, into the pleural 
space. We are unable to explain the basic 
etiology in our 2 cases since neither of these 
cases came to postmortem examination. In 
our Case 1, the long-standing asthma may 
have been an important predisposing factor 
in the production of the pneumothorax. 


SUMMARY 
Two additional cases of sarcoma, pri- 
mary in bone, and with pulmonary me- 
tastases and associated spontaneous pneu- 
mothorax have been presented. 


The authors wish to express their appreciation to 
Dr. George Hrdlicka for the loan of the roentgeno- 
grams of the patient presented in Case 1. 


Ted F. Leigh, M.D. 
Emory University Hospital 
Emory University, Georgia 


Edgar A. Thompson, M.D. 
Pioneers Memorial Hospital 
Brawley, California 
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PATHOLOGY AND CLASSIFICATION OF TUMORS 
OF THE SOFT TISSUES* 


By ARTHUR PURDY STOUT, M.D. 


NEW YORK, NEW YORK 


E ARE living today in a medical era 

characterized by publicity, specializa- 
tion, and the wonders of chemistry. The 
origin and development of that branch of 
medicine which deals with tumors and is 
sometimes called oncology is one of its 
resultant phenomena. The common malig- 
nant tumors are advertised to the public 
and their recognition and treatment, mor- 
bidity and mortality incidence and eti- 
ology, experimental study and every other 
phase of them now receive intensive, cease- 
less attention. But the uncommon tumors, 
unless they happen to be hormonally active 
or to involve a popular organ like the ovary, 
are still relatively unknown, poorly under- 
stood and as a natural consequence gener- 
ally badly treated. The soft tissues of the 
body, if one excepts the skin, are not often 
spoken about in medical circles and are 
certainly neglected in journals and text- 
books. Most of the malignant tumors of the 
soft tissues are called sarcomas. The 
lymphosarcomas arising in lymph _ nodes 
and the other lymphatic stations of the 
body are relatively familiar, especially 
since the introduction of nitrogen mustard 
and other chemotherapeutic agents. Like- 
wise, the bone sarcomas are not unknown 
because of the attention they have received 
from such an array of keen enthusiasts as 
Bloodgood, Codman, Ewing, the Coleys, 
Jaffe, Phemister, and many others, and 
because they contain a very popular tissue, 
the bone marrow. But who has published a 
monograph on the soft tissues or its tumors? 
So far as I am aware, no one. Yet I venture 
to say that the primary malignant tumors 
of the soft tissues are as frequently en- 
countered in a general hospital service as 
are the primary malignant tumors of bone. 
If one adds to them the benign tumors and 
tumor-like processes, the soft tissues of 


mesodermal origin stand almost coequal 
with the epithelial elements of the skin. 
If I am to talk of the soft tissues, I must 
define the term, for it could mean all the 
tissues of the body except the bones. 
Actually it is customary to exclude all 
organs, the lymph nodes, all the epithelial 
elements of the skin and all mucous mem- 
branes. This leaves for consideration most 
of the tissues covering the exterior of the 
body and internally those which fill in its 
crevices, notably the retroperitoneum, 
mediastinum and orbit. In Table 1 are 
shown the names of the various benign tu- 
mors and tumor-like processes and the 
malignant sarcomas which may arise pri- 
marily in the soft tissues. There are 66 
names included, 44 of them benign and 22 
malignant. Each one of these processes is 
an entity with characteristic ways of growth 
and biological potentialities peculiar to 
itself. Some of them are very common but 
several are so rare that very little indeed 
is known about them. A number of them 
are chiefly notorious because of some domi- 
nant feature. For example, there are the 
pain producers; the glomus tumor, the cu- 
taneous and subcutaneous leiomyoma and 
multiple painful lipomatosis. Both benign 
and malignant fatty tumors sometimes 
grow to a great size. So far as I am aware, 
the largest and heaviest tumor ever re- 
corded was a lipoma reputed to weigh 275 
pounds. Lipomas have other growth pecu- 
liarities. Not only may they be multiple 
and sometimes painful, but occasionally 
multiple lipomatosis may be symmetrical 
producing a weird distortion of the ana- 
tomical configuration. Another strange 
characteristic of the lipomas noted by 
Gideon Wells is that although their fat is 
chemically indistinguishable from normal 
body fat, it is unavailable to the body in 


* From the Laboratory of Surgical Pathology of Columbia University, and the Presbyterian Hospital, New York, N. Y. Presented 
at the Thirty-second Annual Meeting, American Radium Society, New York, N. Y., May 25-26, 1950. 
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TABLE | 


rFUMORS OF 


Benign Tumors and Tumor-like Proliferations 


Fibromatoses 
Fibroma ibromatosis colli 
Desmoid 
Keloid 
Palmar and plantar 
fibromatosis 
Penile fibromatosis 
(Peyronie’s disease) 


Myxomatoses 
Ganglion 


Xanthomatoses 
Xanthoma (histiocytoma) 
Multiple xanthomatosis 
Xanthoma diabeticorum 
Xanthelasma 


hemangioma) 
Xanthogranuloma 
Giant cell tumor 
Lipomatoses 
Lipoma 
Multiple lipomas 
Multiple symmetrical 
lipomatosis 
Benign Muscle Tumors 


Hibernoma 
Fat necrosis 


Leiomyoma 
Rhabdomyoma 


Angiomatoses 
Hemangioma (capillary, cavern- Glomus tumor 
ous, venous, granuloma pyo- Cirsoid aneurysm 
genicum) 
Benign hemangioendothelioma 
Benign hemangiopericytoma 


(cong. wry neck) 


Progressive myositis fibrosa 


Irradiation fibromatosis 


Localized myxedema 


Kibrous xanthoma (sclerosing 


Lipoma arborescens 


Granular cell myoblastoma 


THE SOFT TISSUE 


Malignant Tumors 


librosarcoma 
Myxoma 
Liposarcoma 
Leiomyosarcoma 
Rhabdomyosarcoma 
Malignant granular cell myoblastoma 
Angiosarcoma 
Malig. hemangioendothelioma 
Malig. hemangiopericytoma 
Kaposi’s disease 
Malig. lymphangiosarcoma 
Malignant bone and cartilage tumors 
Osteogenic sarcoma 
Chondrosarcoma 
Synovial sarcoma 
Malignant mesothelioma 
Malig. mesenchymoma 
Melanosarcoma? 
Malig. lymphoid and _ reticulo-endo- 
thelial tumors 
Lymphosarcoma 
Giant follicle type 
Lymphocytic type 
Reticulum cell type 
Reticulum cell sarcoma 
Mycosis fungoides 
Plasma cell tumor 
(Hodgkin’s disease?) 


Venous racemose aneurysm 
Diffuse angiomatosis (cong. 


arteriovenous fistula) 


Lymphangioma 


(cystic hygroma) 


Osteomatoses 

Osteoma 
Chondroma 

Benign synovioma 

Benign mesothelioma 

Mixed tumor 

Benign mesenchymoma 

Blue nevus? 


starvation so that all normal body fat can 
be consumed while the lipomas increase in 
size. There are many tumor-like fibroma- 
toses which produce bizarre deformities 
because of the tendency of the new- 
formed collagen in them to contract. There 
are congenital wry neck, the proliferative 


M yositis ossificans 


(solitary and progressive) 


torm of Dupuytren’s contracture, Pey- 
ronie’s disease or penile fibromatosis, ke- 
loids, desmoid tumors and_ progressive 
fibrous myositis, to name only a few of 
them. This list could be augmented with 
the familiar bizarre vascular growths and 
many others, but enough has been said to 
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TaBLe_e I] 
PRIMARY MALIGNANT TUMORS OF SOFT PARTS 
Surgical Pathology Laboratory, Columbia University, July, 1906—January, 1949 
Type of Tissue Benign Malignant Cases Metae- Died 
enign rence tasis 
Fibrous tissue Fibroma Fibrosarcoma 222 Occasionally 61.7% 6.9% 17.2% 
bromatoses 
Adipose tissue Lipoma Liposarcoma 11S I case 66 .c 34.0 37.0 
Smooth muscle Leiomyoma Leiomyosarcoma 25 go 30.0 80.0 
Striated muscle Rhabdomyoma (?) Rhabdomyosarcoma 38 8< 40.0 65.0 
Granular cell Granular cell myoblastoma ? yes yes yes 
myoblastoma 
Blood and lymphatic Hemangioma Angiosarcoma, incl.: 81 Never seen 60.0 36.0 36.0 
vessels all types) hemangioendothelioma 18 
hemangiopericytoma 41 
Kaposi’s disease 22 
Lymphangioma 
Synovial mesothelium Synovialoma (?) Synovial sarcoma 13 ° yes yes yes 
Ly mphatic and reticulo Xanthoma Lymphosarcoma (incl. 23 Never seen yes yes yes 
endotheal tissues mycosis fungoides) 
Xanthogranuloma 
Giant cell tumor Reticulum cell sarcoma 24 Never seen yes yes yes 
Plasmocytoma I Never seen yes yes yes 
Mesodermal Blue nevus Melanosarcoma 1(? ? no no no 
melanoblasts 
Undifferentiated Mesenchymoma Myxoma 56 6.0 
mesenchyme Mixed mesodermal tumor 19 Never seen 40.0 60. 60.0 
Heterotopic bone and Myositis Osteogenic sarcoma I Never seen yes yes yes 
cartilage ossificans Chondrosarcoma I Never seen yes yes yes 
Osteoma 
Chondroma 
Nerve sheath Schwannoma Schwannoma 2 Yes (from neuro- yes yes yes 
fibroma) 
Neurofibroma Neuroepithelioma (all types) Yes (from neuro- yes yes yes 


indicate the diversity of the peculiar mani- 
festations of the benign mesodermal soft 
tissue tumors and proliferations. 

While a few of these benign growths can 
be diagnosed with some degree of accuracy 
from their clinical characteristics many of 
them cannot. Of the 22 varieties of sar- 
comas, none can be diagnosed with com- 
plete assurance from their clinical aspects 
while they are still in a curable state. It is 
only by a study of the histopathology 
through a microscope that an accurate 
diagnosis can be made, and it is only by 
knowledge of the expected behavior of each 
one of the different tumor types that the 
proper form of therapy can be instituted. 
Before enlarging upon this subject it will 
be wise to make a brief survey of the differ- 
ent forms of sarcoma. 

Table 1 shows a listing of the various 
types of malignant tumors with the num- 


fibroma) 


646 


bers of cases of each recorded in the surgical 
pathology laboratory of Columbia Uni- 
versity. It indicates that some varieties 
are very rarely seen and that about three- 
fourths are included among the fibrosar- 
comas, liposarcomas, malignant vascular 
tumors, and myxomas, while the rest are 
represented by very small numbers indeed. 
This emphasizes the extreme difficulty of 
learning about the behavior of the rarer 
tumors for it has taken forty-three years to 
assemble these few. It may well be asked 
why is it necessary to recognize and name 
such a great variety when a very small 
number of names suffices for the stomach, 
breast, uterus, intestine, skin, and in fact 
almost all of the common cancers. The 
answer to this lies in the fact that when the 
term soft tissues is used, it concerns not 
just one organ but a composite of many 
tissues: connective tissue, fat, blood, and 
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Taste III* 
FIBROSARCOMA 
Laboratory of Surgical Pathology, Columbia University 1907-1946 
Metas- Died Alive after onset (years) 
lowed rence tasis Tumor 
4 10+ Total 
Skin 29 18 6 ° fe) 6 4 8 18 
Scar 36 24 13 2 4 9 4 ‘ 20 
Subcutaneous 58 40 26 I 6 19 8 7 34 
Muscle, tendon, tendon sheath Ti 25 13 3 4 10 4 7 21 
Desmoid (abd. muscles) 12 7 ° Oo fo) 2 3 2 7 
Periosteum 13 11 9 I 3 4 2 2 8 
Upper respiratory "7 6 5 ° 2 O° 4 O 4 
Oral cavity and salivary glands 5 2 I 2 
Lung, pleura, bronchus 4 3 3 
Mesentery 6 4 I ° fe) 2 2 O° 4 
Retroperitoneum 2 I I I 
Kidney I I I I 
TOTAL 218 145 75 fe) 25 54 31 35 120 
(51.7%) (6.9%) (17.2%) 
Female 118 


Male 100 


* From Stout, A. P., Fibrosarcoma. Cancer, 1948, 7, 30-63 (Table 1). 


lymphatic vessels, reticuloendothelium, 
smooth and striated muscle, fascia, and 
synovial structures, to name only the 
more common. Moreover, the mesodermal 
derivatives seem to have some degree of 
metaplastic versatility so that one variety 
of tumor may assume some of the charac- 
teristics of another or be composed of an 
admixture of several kinds of tissues. 

One should realize that even a large 
experience does not qualify one to make an 
accurate clinical diagnosis of the exact 
nature of most of the sarcomas. Only in 
the case of Kaposi’s disease could one 
make such a clinical diagnosis with a rea- 
sonable degree of assurance and this is a 
malignant process for which there exists no 
known curative therapy. Of the remainder, 
some like dermatofibrosarcoma protuber- 
ans, myxoma and melanosarcoma are only 
locally malignant and do not metastasize; 
others like synovial sarcoma, malignant 
hemangioendothelioma and rhabdomyo- 
sarcoma are almost always fatal, and the 


rest, including the more malignant types of 
fibrosarcoma, are malignant but may be 
cured if treated properly and at an early 
stage before metastasis has occurred. When 
metastasis occurs it Is most common for 
it to take place through the blood stream. 
In a few instances, metastases may pass 
through the lymphatics and lodge in the 
regional lymph nodes, but this does not 
occur with sufficient frequency, in my 
opinion, to warrant the routine resec- 
tion of these nodes if there is no clinical 
evidence of their involvement. The best 
hope of cure lies in the successful removal 
of the primary growth before metastasis 
has taken place. 

It will not be possible to take up each 
variety of tumor in detail but it may be of 
value to give some details of the common- 
est of the malignant tumors in this group, 
namely fibrosarcoma. If one reads some of 
the published analyses of fibrosarcoma one 
gains the impression that it is an exceed- 
ingly malignant and fatal neoplasm. Actu- 
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TaBLe IV* 


DIFFERENTIATION 


\live after onset 


Fol years) 
Cases, Recurrence Metastasis Died tumor Potal 
iowed 
9 
differentiation 4! 31 (75.6%) I 24.4%) 21 1%) 6 2 
+ ) 49-9 
Good differentiation 16 104 44 (42.3% at (3.8% 46 26 29 I 96.2% 
Total 218 145 (51.7%) 10 (6.9%) 26 (17.2% 54 21 120 (82.8%) 


* From Stout, A. P., Fibrosarcoma. Cancer, 1¢48, / 


63 (Table 11). 


+ Primary sites in pharynx, periosteum of mandible, pleura and abdominal wall. Death due to local extension. 


ally this does not seem to be true. The rea- 
sons for the misconception are, first, that 
the malignant fibrosarcomas were 
ignored, and second the inclusion of a 
variety of other sarcomas under this 
heading. This latter error has occurred 
because of the tendency of all kinds of 
mesodermal and even neurectoderma! cells 
to assume a fibroblastic activity which may 
mask their real nature and lead to diag- 
nostic error on the part of a pathologist. 
Table 111 shows a listing of 218 cases of 
fibrosarcoma, 145 of which were followed. 
Only 10 of these were known to have 
metastasized and only 25, or 17.2 per cent, 


less 


were known to have died of tumor. These 
figures are all the more striking when it is 
that over half of the cases had a 
local recurrence, indicating that the pri- 
mary treatment was inadequate. In this 
table it should be noted that fibrosarcomas 
which originate in the skin did not metasta- 
size and no deaths from tumor were 
recorded but that recurrences were not 
uncommon. All the rest of the tumors ex- 
cept the desmoids of the abdominal mus- 
culature, which are not true sarcomas, 
were potential killers. Is there any sure 
way of recognizing the more malignant 
fibrosarcomas? Table 1v shows that fibro- 


seen 


TABLE V* 


PRIMARY SARCOMAS OF 


rHE SOFT PARTS 


(July, 1906—June, 1946, inc.) 


Tumor Total Kollowed Recurrence Metastasis ; Died 
lumor 
bibrosarcoma 184 120 66 ( 56) 9( 8) 15 ( 13) 
Myxoma 40 18 10( 56) O i( 6) 
Liposarcoma 73 35 23 ( 66) 12( 34) 13( 37) 
Rhabdomyosarcoma 25 2 17 ( 85) 8 ( 40) 13 ( 65) 
Malig. granular cell myoblastoma 3 2 2 (100) 2 (100) 2 (100) 
Leiomyosarcoma 13 10 9 ( go) 3( 30 8 ( 80) 
Hemangioendothelioma 12t 71 6 ( 86) et 99) 3( 43) 
Hemangiopericytoma 257 12 42) 3 ( 25) 
Kaposi's disease 15 6 4( 67) 2( 33) 3 ( -50) 
Synovial sarcoma 9 7 6 ( 86) 6( 86) 6 ( 86) 
Lymphosarcoma (primary) 17 10 §( 50) 4( 40) §( 50) 
Reticulum cell sarcoma 9 6 3( 50) 3( 50) 4( 67) 
Plasmocytoma 
Mesenchymoma 6 5 2( 40) >( 60) 3 ( 60) 
Total 432 259 158 ( 61) $9 (22.8) 79 (30.5) 


* From Stout, A. P., Sarcomas of soft parts. 7. Missouri M. 4., 1947, 445 329-334 


Table 1). 
¢ Excluding benign forms in infants. Figures in parentheses represent percentages of followed cases. 
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sarcomas can be divided into two groups 
according to the amount and thickness of 
the connective tissue fibers formed, the 
degree of resemblance of the tumor to 
proliferated scar tissue and the relative 
number of mitoses. If there are few fibers 
formed, a disorderly arrangement of cells 
and many mitoses, the tumor is_ poorly 
differentiated and the recorded death rate 
is high. But if differentiation is good, the fa- 
talities are few and due solely to the even- 
tual effects of unchecked infiltrative growth. 

Enough has been said to indicate that 
with a recurrence rate of 61 per cent for the 
entire group of soft part sarcomas, as shown 
in Table v, their treatment has been ex- 
tremely unsatisfactory. The reason for this 
is the fact that surgeons or others who 
undertake the treatment of these malig- 
nant tumors as a rule fail to realize that a 
common characteristic of almost all of 
them is insidious infiltrative growth so 
that one must expect that tumor cells may 
extend far outside of the palpable confines 
of the tumor. Consequently, an attempt to 
excise the tumor by shelling out or even 
excision just outside of its palpable limits 
generally cuts through tumor tissue at 
some point. Not only may this leave 
tumor cells behind at that point but instru- 
ments may carry tumor cells to any part 
of the wound, including all of the opened 
tissue spaces, and in the case of some 
tumors may facilitate metastasis. Quite 
possibly this accounts for some of the 
failures to cure by subsequent amputations 
and other more radical procedures. It 
would seem to me that this is not an intelli- 
gent way to undertake treatment. Since 
clinical diagnosis is usually unreliable and 
it would not be desirable to subject a 
patient to radical treatment for a benign 
tumor, the first indication is to find out the 
nature of the growth by biopsy. This 
should be carried out with great care, 
using the smallest possible incision, main- 
taining meticulous hemostasis and dis- 
carding the instruments used for biopsy 
before repairing the wound. If it is possible 
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to make an accurate diagnosis by frozen 
section, the appropriate treatment may 
then be undertaken at once. In my experi- 
ence it is generally better to wait for quick 
paraffin sections because diagnosis is so 
dificult. Then armed with knowledge one 
can proceed to the appropriate treatment 
which is in most cases by surgery. This can 
be summarized by saying that for all 
recurring tumors, if cure is the aim, the 
line of excision must pass at a distance of 
3 or more centimeters outside of the 
palpable tumor limits at all points. This 
does not always mean amputation. In 
some regions, such as the mediastinum and 
retroperitoneum, it is impossible. There 
may be one exception to the biopsy rule. 
Occasionally in such areas as the buttock 
or thigh, radical excision may be carried 
out without biopsy for relatively small 
tumors. As a result of study of the behavior 
of the various malignant sarcomas, the 
most radical form of surgical removal is 
indicated for the poorly differentiated 
fibrosarcoma, rhabdomyosarcoma, synovial 
sarcoma, malignant hemangioendothelioma 
lymphangiosarcoma, malignant mesenchy- 
moma, poorly differentiated liposarcoma, 
osteogenic sarcoma and chondrosarcoma, 
reticulum cell sarcoma, and leiomyosar- 
coma. Generally it is unnecessary to do 
amputations for myxoma, differentiated 
liposarcoma, melanosarcoma, or fibrosar- 
coma of the skin, since these tumors do 
not metastasize, but wide excisions should 
be carried out because of the frequency of 
recurrence. Neither amputation nor radical 
surgery of any kind should be used for 
Kaposi’s disease because it cannot be 
cured and it is generally better to use 
radiotherapy for lymphosarcoma although, 
if apparently solitary and small, excision 
can be just as effective as radiotherapy. 
Since as yet it is not possible with cer- 
tainty to recognize the gross or micro- 
scopic characteristics of the malignant 
forms of hemangiopericytoma and granular 
cell myoblastoma it is difficult to formulate 
a definite policy regarding their surgical 
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treatment. One must keep in mind the 
possibility that sometimes these tumors 
can metastasize and kill. The tumors which 
are somewhat radiosensitive are Kaposi’s 
disease, reticulum cell sarcoma, lympho- 
sarcoma, a small liposarcoma, and plasmo- 
cytoma, but the chances of effecting a cure 
are exceedingly remote, except for an 
occasional case of reticulum cell sarcoma 
and lymphosarcoma. 


630 West 168th St. 
New York 32, NY. 
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BRUCELLA INFECTION OF BONES AND JOINTS* 


By CHARLES N. PLOUSSARD, B.S., M.D., F.A.C.S 


PHOENIX, ARIZONA 


RUCELLOSIS is a general infection 
caused by one of the sub-species of 
Brucella melitensis. The natural habitat of 
these organisms is in the domestic animals. 
This disease is characterized in the cow by 
repeated abortions, followed often by a 


carrier state through chronic infection of 


the udder, and excretion of the bacteria in 
the milk. 

For man the principal contact sources 
are cattle, goats, sheep, and swine. Un- 
dulant fever in man and the epidemic in- 
fectious abortions in animals were unre- 
lated until Evans, in 1918, called attention 
to the relationship existing between the or- 
ganisms causing the two diseases. The 
causative organism was discovered in 1895 
by Bang, and von Stribolt, MacNealy and 
Heri isolated the specific organisms from 
cattle in 1910. The first cases of undulant 
fever reported in man were reported by 
Craig in 1905. The diagnosis and treatment 
of this condition has, in the past, been in- 
definite and debatable. The condition has 
often been overlooked because of long- 
standing symptoms of aching, fatigue, and 
depression. Many patients have _ been 
branded as neurasthenics because of the 
indefinite symptomatology. The diagnosis 
and treatment of the disease is chiefly 
the concern of the internist and the general 
practitioner. However, a review of the liter- 
ature will show that brucellosis demands 
the attention of the orthopedist almost as 
often as it does any other medical specialist. 

An early symptom of special interest in 
this disease is low back pain. The orthope- 
dist should always be on the lookout for this 
disease in his “hard to account for symp- 
toms of the patient.” The symptoms which 
usually bring the patient to the doctor are 
caused by the chronic stage of the disease. 
The term “chronic undulant fever’ is 
rather misleading, particularly the word 
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“fever” as, in the chronic state, there is 
often very little elevation of temperature. 
More confusion results from the various 
manifestations of the disease that make it 
resemble both tuberculosis and_ syphilis. 
Typhoid, paratyphoid, rheumatic fever, 
influenza, and some other diseases, must 
also receive careful consideration in the 
differential diagnosis. Brucellosis attacks 
the vertebrae more often than any other 
bones in the body. The most common loca- 
tion, in the vertebrae, is in the lumbar 
spine. It is most often dry, although ab- 
scess formations have occurred which ne- 
cessitated incision and drainage. 

Hardy reports 375 cases occurring in 
lowa in which 32 per cent involved the 
joints. Simpson reports 175 cases in Ohio, 
32 per cent involving joints. Steindler’ re- 
fers to polyarthritic dissemination of the 
serious type and states that joint mani- 
festations in undulant fever occur eight to 
twelve weeks after the acute onset of the 
disease, which helps to differentiate this 
disease from pyogenic arthritis or osteo- 
myelitis. This joint is illustrated by the 
case which is presented below. Many cases 
of myotendonitis will be found, after care- 
ful study by the internist and orthopedist, 
to be caused by brucellosis. In these cases 
there is usually a very confusing history 
with symptoms of generalized weakness, 
headaches, eye aches, pain, tightness in the 
neck, and inability to concentrate. These 
indefinite symptoms cause many patients 
to be called neurasthenic and some of them 
have been to many doctors. The location 
of this myotendonitis is usually in the 
hips, gluteal muscles, or shoulders where it 
appears as a subacromial bursitis, either 
chronic or acute. 

Much more research needs to be carried 
out before brucellosis can be properly eval- 
uated. We must have more standardized 
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laboratory procedures, more clinical ob- 
servation, and more study of its treatment. 
It is estimated that 30,000 to 40,000 new 
victims are added each year to the thou- 
sands already suffering from undulant fever 
in this country. Various treatments have 
been used such as the vaccine, supportive 
treatment, the sulfonamides, streptomycin, 
and penicillin, and some years ago intra- 
venous antiseptics such as metaphen and 
mercurochrome were widely used. 

It was recently stated that a streptomy- 
cin-sulfadiazine combination effected a cure 
in g cases. This was reported in The Ari- 
zona Republic in the article, “Your Health 
and Mine.” This has not been confirmed 
by other authoritative medical informa- 
tion. 

The following is a case of undulant fever 
involving the hip joint. I have found 7 
similar cases reported. O’Donoghue? re- 
ports a case of septic arthritis of the right 
hip joint in a girl twelve years of age in 
which an operation was done because of 
the probable bulging of the joint capsule. 
The pus obtained contained Brucella me- 
litensis. The end result in this case was 
ankylosis of the hip. 
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Fic. 1. Anteroposterior view of hip joint 
two days following injury. 


REPORT OF CASE 


G. R., male, aged thirty-seven, was admitted 
to the hospital on October 23, 1941. He had 
wrenched the left hip while moving heavy ma- 
chinery on October 15, 1941. He hobbled along 
on this leg for two days until the pain became 
unbearable, then he spent a week in bed at 
home. During this time he lost 20 pounds in 
weight. A roentgenogram (Fig. 1) taken on ad- 
mission to the hospital revealed a flexion de- 
formity of the left hip and two minute chips 
from the left acetabulum. The leukocyte count 
was 14,000 per cu. mm. Traction was applied to 


Fic. 2. (4) Anteroposterior and (B) lateral views of hip joint approximately two 
months following injury. Infectious process in hip is becoming apparent. 
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Fic. 3. (4) Anteroposterior and (B) lateral views of hip showing destruction of bone 
and joint cartilage taken approximately three months after injury. 


the leg and sedatives were given, which resulted 
in very little relief. Temperature ranged from 98 
to 99.6° F. He was dismissed six days after ad- 
mission (Fig. 2). 

His second admission was February 4, 1942, 
approximately three months after his injury 
(Fig. 3). A roentgenogram of the chest was nor- 
mal. Agglutination reactions were negative 
with the exception of that for Baci//us abortus 
which was positive in all dilutions through puri- 
fied protein derivative, strength No. 1, which 
was negative, and strength No. 2, which was 
mildly positive. The hip was immobilized by a 
cast and he was discharged eighteen days after 
admission. 

His third admission was 


March 17, 1942 


Fic. 4. Anteroposterior view of hip approximately 
five months after injury, showing beginning of in- 
fectious process of hip. 


Fic. §. 
months after injury, showing further healing of 
hip. 


(Fig. 4), at which time the roentgenologist made 
a diagnosis of brucellosis of the left hip. On 
May 18, 1942 (Fig. 5 and 6) the cast was re- 
moved and the roentgenogram revealed a 
healed septic arthritis of the left hip, caused by 
undulant fever. However, the roentgenogram 
taken on September 4, 1942 (Fig. 6), showed an 


Anteroposterior view of hip taken seven 
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area in the upper third of the shaft of the femur 
that indicated the presence of bone infection in 
this portion of the femur, although the infection 
in the head of the femur had completely healed 
(Fig. 7). The examination of this patient con- 
sisted of stereoroentgenograms showing both 
hip joints, so that they might be compared, and 
a lateral view through the left hip joint. In com- 
parison with previous examinations, the last of 
which was September 4, 1942, there seemed 
to be very little difference in the appearance of 
the bone structure. Apparently repair had 
reached a stationary stage, so far as the head of 
the femur was concerned. The area of lessened 
density in the shaft of the femur also showed 
evidence of some change. This was barely cov- 
ered by the examination, but showed increase in 
density and less evidence of bone involvement. 
The same was true with the area of lessened 
density over the greater trochanter of the femur. 
The agglutination reaction was still positive for 
Bacillus abortus. Macroscopic agglutination re- 
actions were positive in all dilutions. On April 7, 
1945, the agglutination reaction for undulant 
fever was still positive and there was absence of 
clinical or roentgenological evidence of the 
disease in the left hip. 


SUMMARY 


It has been the purpose of this brief 
paper to present a case of brucellosis in- 
volving the hip joint and to discuss, 
briefly, the occurrence, diagnosis and the 
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Kic. 6. Anteroposterior view of hip taken on Sep- 
tember 4, 1942, indicates further healing at hip 
joint but area in upper third of femur indicates 
that there is still an area of bone disease present. 


treatment of brucellosis infection of the 
bones and joints. 


Professional Building 
Phoenix, Arizona 


Fic. 7. (4) Anteroposterior and (B) lateral views of hip taken on January 30, 1943, one year and three months 
after injury, showing complete healing of infectious process in hip joint, and the area previously noted in 
the upper third of the shaft of the femur in Figure 6 has practically disappeared. 
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PREMALIGNANT LESIONS OF THE 
GASTROINTESTINAL TRACT 
I. THE SIGNIFICANCE OF ROENTGENOLOGIC EVIDENCE 
OF HYPERTROPHIC GASTRITIS* 
By ROBERT P. BARDEN, M.D. 


PHILADELPHIA, PENNSYLVANIA 


ANCER of the stomach is known to 

be one of the great killers of our day. 
In 1946 the number of reported deaths 
from this disease in the United States was 
26,000. If one adds to this figure the prob- 
ability of an equal mortality which is not 
reported, one arrives at a conservative 
estimate of 50,000 persons dying each year 
of gastric cancer. 

When one considers the efficacy of ther- 
apy for this condition the findings are 
gloomy indeed. In spite of the outstanding 
surgical efforts in a few large medical 
centers, the over-all absolute five year 
survival rate for the country as a whole is 
about § per cent, and it seems unlikely 
that any significant improvement in this 
rate of survival will be made for a long time 
to come by any present day therapeutic 
methods, in spite of increasing skill in 
surgical techniques, chemotherapy and 
antibiotics, and better preoperative and 
postoperative care. 

In recent years a great deal of effort has 
been expended to educate physicians and 
laymen in the need for, and the methods 
of, early diagnosis of cancer, including 
cancer of the stomach. It is taught that if 
more patients presented themselves with 
a small or early cancer of the stomach a 
great many of these individuals would 
remain cured after the tumor was removed. 

Furthermore, the diagnosis of carcinoma 
of the stomach is almost entirely a roent- 
genological problem. The observations and 
wisdom of many radiologists during the 
past fifty vears serve as a basis upon which 
the diagnosis of a well established tumor in 
the stomach can easily be made. On the 
other hand, the identification of small or 


early lesions in the stomach is often an 
extremely difficult or impossible task even 
for the careful and experienced examiner. 
Since it is the ear/y lesion which must be 
found in order to improve the five year 
survival rate in cancer of the stomach, and 
since it is the early lesion which often 
escapes detection by the roentgenological 
examination, it may be necessary to look 
elsewhere for help in the problem of 
gastric malignancy. 

Numerous reports in the literature have 
dealt with the characteristics of chronic 
hypertrophic gastritis. Excellent reviews 
of the correlation between gastroscopic 
and roentgenographic observations have 
been contributed by Berridge,! Dow,’ 
Vaughan,” and Walk." Clinical and surgi- 
cal aspects of this subject appear in 
papers by Eusterman,'! Brunn and Gold,? 
and Faber.° The difficulty of distinguishing 
between hypertrophic gastritis and cancer 
of the stomach has been emphasized by 
Freedman et a/.,' Pollard and Cooper,!° 
Maimon e¢ a/.,° and Torgersen.'! With this 
background of information, it is important 
to examine further into the relationship of 
chronic hypertrophic gastritis and cancer 
of the stomach to see whether clinical 
experience will help in establishing hyper- 
trophic gastritis as a premalignant lesion. 

This material is comprised in the follow- 
ing case reports: 

REPORT OF CASES 

Case. G. P., white male, aged fifty-five 
complaining of dyspepsia and epigastric pain of 
several years’ duration. Various diets afforded 
only temporary relief. No vomiting, bleeding 
or significant weight loss. 

Physical and laboratory examinations showed 


* From the Department of Radiology, Hospital of the University of Pennsylvania, Philadelphia, Pennsylvania. 
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Fic. 1(a) Case 1. Roentgenogram of the stomach of a fifty-five year old white male with dyspepsia and 
epigastric pain of several years’ duration. Note the marked enlargement and irregularity of the rugal folds 
in the distal half of the stomach. This was diagnosed carcinoma and proved to be benign chronic hyper- 


trophic gastritis. 


Fic. 1(4) Case 11. Roentgenogram of the stomach of a fifty-one year old white male with weight loss, epi- 
gastric pain and occasional vomiting and tarry stools of one year’s duration. Note the change in the 
mucous membrane of the distal half of the stomach and compare with Figure 1(@). This was diagnosed 


carcinoma and was proved to be such. 


no cause for the symptoms. Roentgen examina- 
tion disclosed marked changes in the mucous 
membrane of the stomach with irregular, giant 
rugae in the lower third (Fig. 14). This was 
interpreted as carcinoma. 
study was done. 


No gastroscopic 


A partial gastric resection was performed 
and examination of the specimen disclosed 
extensive hypertrophic gastritis with no evi- 
dence of neoplasm. 


Case tl. R. G., white Latin American, aged 
fifty-one, with weight loss, anorexia, epigastric 
pain and occasional vomiting of one year’s 
duration. Tarry stools. 

Physical examination showed an indefinite 
mass in the upper mid-abdomen. The hemo- 
globin was 37 per cent. Roentgen study revealed 
great distortion and enlargement of the rugae 
in the lower half of the stomach and the diag- 
nosis was carcinoma (Fig. 14). 

A subtotal gastric resection was done. The 
liver and lymph nodes appeared free of disease. 
The pathological specimen showed extensive 
carcinoma infiltrating the mucosa and _ sub- 
mucosa up to the line of resection. Microscopic 
study showed multiple foci of carcinoma, 


apparently arising independently, with diffuse 
gastritis and cellular metaplasia throughout 
the mucosa. 


Comment. These 2 cases illustrate the 
fact that chronic hypertrophic gastritis and 
carcinoma of the stomach may be indis- 
tinguishable by roentgen examination, and 
that, in both, the appearance of the stom- 
ach is very abnormal. 


Case ut. H. M., white male, aged fifty-eight, 
complaining of post-prandial pain, not relieved 
by antacids, of two years’ duration. Recently 
this had become gnawing and constant in 
character. There had been no nausea, vomiting 
or bleeding. He lost 15 pounds in weight in 
six months. Previous roentgen studies and 
gastroscopy had shown a _ diffuse chronic 
hypertrophic gastritis and this was confirmed 
by repeating these procedures (Fig. 2, a, 6 
and ¢). 

Physical examination revealed a pelvic mass 
extrinsic to the rectum. 

At operation there was found a large, hard, 
immobile mass extending back from the lesser 
curvature of the stomach near the pylorus. 
Metastatic nodules were present in the omen- 
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Kig. 2. Case ut. (a) Roentgenogram of the 
stomach of a fifty-eight year old white male 
complaining of post-prandial, gnawing epi- 
gastric pain of two years’ duration and 
weight loss of 15 pounds in six months. Note 
the enlargement and irregularity of the 
rugae in the proximal half of the stomach. 
A diagnosis of chronic hypertrophic gastritis 
was made by roentgenologic and gastro- 
scopic examination. (4) Roentgenogram of a 
portion of the upper half of the stomach 
shown in (a), made with compression to 
demonstrate the amount of distortion of 
the rugae. (c) Roentgenogram of the stom- 
ach obtained two years later. The roent- 
genologic findings were unchanged (compare 
with a). Shortly after this examination an 
operation disclosed extensive and incurable 
carcinoma of the stomach. 


tum. The pathological report was carcinoma. had had a bleeding duodenal ulcer eighteen 
years before. 
Case iv. A. M., white male physician, aged Physical examination was not contributory. 


fifty-five, with history of epigastric burning and Roentgen study on three occasions showed 
uneasiness relieved by antacids and food. He enlarged, irregular rugae in the lower half of 
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Fic. 3. 
burning and uneasiness of six months’ duration. Note the changes in the rugal folds in the distal half of 
the stomach. The margin of the lesser curvature was thought to be stiffened. Because of the possibility 
that carcinoma was present a partial gastric resection was done. (4) Photograph of the gross specimen 
removed at operation. This showed extensive chronic hypertrophic gastritis with no evidence of carcinoma. 


the stomach with stiffening of the lesser curva- 
ture. There was scarring of the duodenal cap 
(Fig. 3a). Although the roentgen diagnosis was 
gastritis, it was felt that carcinoma could not 
be excluded. Gastroscopic examination was 
reported as showing “patchy gastritis.” 

A partial gastric resection was done. The 
specimen showed enlarged rugal folds infiltrated 
with chronic inflammatory cells and no evidence 
of carcinoma (Fig. 34). 


Comment. These 2 cases suggest the pre- 
malignant character of chronic hyper- 
trophic gastritis. Case Iv was operated 
upon after six months of symptoms, and 
had gastritis only. Case 111 was not oper- 
ated upon until after two years of symp- 
toms and had gastritis and carcinoma. 


Case v. (Kindness of Dr. Philrp J. Hodes.) 
M. B., white female, aged thirty-five, complain- 
ing of dyspepsia of two years’ duration. Diet 
and antacids gave only temporary relief. Physi- 
cal examination was negative. 


The first roentgen study showed an area of 


localized hypertrophic gastritis in the upper 
one-third of the stomach. No ulcer was seen. 
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Case Iv. (a2) Roentgenogram of the stomach of a fifty-five year old physician complaining of epigastric 


The second roentgen examination, two years 
later, disclosed an extensive infiltrating carci- 
noma of the lesser curvature and this was 
proved at operation (Fig. 4, @ and 4). 


Case vi. (Kindness of Dr. Ross Golden.) 
C. E., white male, aged fifty, complaining of 
indefinite gastric symptoms for several years. 
Physical examination was not contributory. 

Several roentgen studies of the stomach were 
done over a period of four years. During this 
time he was thought to have hypertrophic 
gastritis. The last roentgen examination dis- 
closed two shallow ulcerations in the stomach 
which were thought suggestive of carcinoma 
(Fig. 5, a, 6 and c). 

Operation revealed an extensive infiltrating 
carcinoma of the linitis plastica type which 
was inoperable. 


Comment. In both Case v and vi, the 
patient was under careful medical super- 
vision for a long period of time. Repeated, 
painstaking roentgen investigation demon- 
strated definite organic disease in the 
stomach. Either when the patients were 
first seen, or while they were under observa- 
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tion, carcinoma existed. Because the roent- 
gen findings were identical with hyper- 
trophic gastritis, the correct diagnosis was 
not made until it was too late. There was 
no way in which the lives of these patients 
could have been saved unless a gastric 
resection had been done when the diagnosis 
of chronic hypertrophic gastritis was first 
entertained. 


Premalignant Lesions of the Gastrointestinal Tract 


several different types which may be 
recognized (atrophic, superficial, hyper- 
trophic, phlegmonous, etc.), these distinc- 
tions cannot be made by the roentgeno- 
logical examination. It seems best to limit 
the roentgen diagnosis to a condition in 
which one can demonstrate definitely or 
markedly enlarged and irregular rugal 
folds throughout the stomach or localized 


Fic. 4. Case v. (Kindness of Dr. Philip J. Hodes.) (a2) Roentgenogram of the stomach of a thirty-five year 
old white female complaining of dyspepsia of two years’ duration. Note the localized swelling of the 
gastric rugae just below the cardia. This was interpreted as localized chronic hypertrophic gastritis. (4) 
Re-examination two years later disclosed an extensive infiltrating carcinoma of the lesser curvature which 
was found incurable at operation. 


DISCUSSION 

Chronic hypertrophic gastritis represents 
an irritative state which is probably irre- 
versible. Among the inciting and sustaining 
causes, One may mention excessive use of 
alcohol and tobacco, disturbances in func- 
tion of gastric glands, peptic ulcer, allergy, 
and, by no means least, psychic factors. 

The microscopic pathology ranges from 
a simple inflammatory picture to one where 
the gastric glands are hypertrophied and 
irregular, with cyst formation and meta- 
plasia of the lining epithelium. The analogy 
between this appearance and known pre- 
malignant changes in other organs, such as 
the breast and uterus, is very suggestive. 

Although gastroscopic and pathologic 
studies in gastritis indicate that there are 


to a portion of it. The finding of “‘stiffness” 
or lack of change in these folds may indi- 
cate extensive infiltration of them by 
inflammatory elements as opposed to 
edema alone, but this quality of stiffness 
is difficult to demonstrate adequately un- 
less it is a very marked feature and should 
not be considered an essential characteris- 
tic of the roentgenological picture. 

It has been shown by Golden and Stout 
that superficial spreading carcinoma of the 
stomach can produce a very similar roent- 
gen appearance. Indeed, these authors 
have stated that some patients with chronic 
hypertrophic gastritis have been followed 
for several years and eventually operated 
upon with the finding of carcinoma. Our 
experience has been very similar as illus- 
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Fic. 5. Case vi. (Kindness of Dr. Ross 
Golden.) (4) Roentgenogram of the stomach 
of a fifty year old white male complaining of 
indefinite gastric symptoms for several 
years. Note the irregular contour of the 
upper half of the stomach. This roentgen 
study in 1945 was interpreted as showing 
chronic hypertrophic gastritis. (4) Re- 
examination in 1948 showed no significant 
change in the roentgen findings. The en- 
larged, irregular rugal folds in the upper 
half of the stomach are well shown. Gastro- 
scopic study at this time showed no carci- 
noma. (c) Final examination in 1949. Note 
the smoothing out of the greater and lesser 
curvatures, and loss of identity of some of 
the enlarged rugae. The appearance is now 
that of large filling defects with very little 
residual normal anatomy. Operation 
showed extensive, inoperable carcinoma. 


trated by the case reports included above. by Feldman® or that it may develop 
This means that either cancer of the coincidental with, or as a result of, chronic 
stomach may exist in an extensive form hypertrophic gastritis. Furthermore, con- 
for a remarkably long period as suggested _ trary to the opinion of Berridge! and others, 
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the hazard of carcinoma exists whether the 
gastritis is limited to the antrum or in- 
volves the entire stomach. 

When carcinoma develops in association 
with chronic hypertrophic gastritis, it may 
spread extensively throughout the sub- 
mucosa of the stomach without producing 
ulceration or projecting tumor. In this 
silent and insidious manner, the entire 
stomach may be permeated before the 
symptoms or roentgen signs of definite 
carcinoma appear. It is this spread of carci- 
noma without additional concomitant 
change in form or function of the stomach, 
which makes its detection by roentgeno- 
logic and gastroscopic means exceedingly 
dificult or impossible. 

Since a significant improvement in the 
five year survival rate cannot be expected 
by the roentgenological detection of early 
cancer of the stomach, and since an unpre- 
dictable number of patients with chronic 
hypertrophic gastritis diagnosed by roent- 
genological methods will develop cancer of 
the stomach without any change in the 
roentgen picture, prophylactic resection 
of the stomach of all patients with roentgen 
evidence of chronic hypertrophic gastritis 
should be considered. This concept pre- 
sents a difficult decision to internists, 
gastroenterologists, and surgeons because 
present knowledge does not indicate how 
many of these patients will suffer unneces- 
sary or non-therapeutic gastrectomies, and 
how many will be spared a subsequent 
carcinoma. Nevertheless, with the present 
limitations in our understanding in regard 
to adequate diagnosis and treatment of 
gastric carcinoma it seems inescapable 
that a different and perhaps more radical 
approach to the problem should be under- 
taken. The surgical management of chronic 
hypertrophic gastritis might be one step in 
this direction. 

Lastly, it is interesting to note that in 
attempting to contribute to the solution 
of the problem of cancer of the stomach, 
one has raised new questions for which no 
answer is yet available. The proper assess- 
ment of the statistical probability of a 
patient with chronic hypertrophic gastritis 
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developing a gastric neoplasm, and com- 
parison of this hazard with that associated 
with gastrectomy, is a contribution which 
the future must provide. 


CONCLUSION 


Evidence in the literature, and the 
clinical experience outlined in this paper 
indicate that, in some instances, it is im- 
possible to distinguish chronic hypertrophic 
gastritis from carcinoma of the stomach. 
Furthermore, an unpredictable number of 
patients with hypertrophic gastritis of 
several years’ duration will develop carci- 
noma. For these reasons prophylactic 
gastrectomy should be considered in all 
patients with this premalignant lesion. 


8835 Germantown Ave. 
Philadelphia 18, Pa. 
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GLYCOGEN DISEASE* 


REPORT OF TWO CASES 


WITH CARDIOMEGALY 


By JAMES F. MARTIN, M.D.,+ and FREDERICK J. BONTE, M.D. 


CLEVELAND, OHIO 


LYCOGEN disease is uncommon but 

is of sufficient importance to be con- 
sidered in the roentgen differential diagno- 
sis of enlargement of the liver, heart and 
kidneys during infancy and childhood. The 
purpose of this presentation is to describe 
the roentgen and clinical findings in 2 
patients with cardiac enlargement due to 
glycogen disease, and to point out the role 
of angiocardiography as an aid in the diag- 
nosis, 

ETIOLOGY 


Glycogen disease was first recognized by 
von Gierke’ in 1929 and is a condition in 
which large amounts of glycogen are 
deposited in the liver, heart, kidneys, 
striated muscle, adrenals and in almost 
all of the other body tissues except integu- 
ment and bone. The etiology remains ob- 
scure but many observers believe it is 
familial in character.®" Abramson and 
Kurtz! describe the occurrence of 4 cases 
in one family and suggest that the factor 
for transmission may behave like a men- 
delian recessive. 


CLASSIFICATION 


Swiss authors!® from the University of 


Basel have suggested an anatomical classi- 
fication based upon the organs involved. 
They describe four types: 


1. Liver and kidneys. 

2. Liver, heart and skeletal muscle with no 
kidney involvement. 

3. Heart with possible slight liver involve- 
ment. 

4. Heart, tongue, skeletal and smooth muscle. 


A fifth type was described by Kimmel- 
stiel® who observed involvement of the 
brain and spinal cord. The usual clinical 
classification, however, includes only the 


hepatic and the cardiac types, and further 
subdivision depends upon autopsy find- 
ings. 


ABNORMAL PHYSIOLOGY 


There have been several theories con- 
cerning the abnormal physiology of glyco- 
gen disease. The earlier authors believed 
that the basis of this disorder was the depo- 
sition of an extraordinarily stable type of 
glycogen, often designated as the “fetal” 
type. Recent revision of the understanding 
of glucose metabolism has led others to 
believe that there is a defect in the enzy- 
matic processes involved in glycogenolysis. 
Thannhauser et a/.” state that the alkaline 
phosphatase activity is lower than in 
normal livers and that such a decrease 
would favor storage of glycogen by retard- 
ing glycogenolysis. 

A third group believes that a secondary 
reaction assumes the primary role in gly- 
cogenesis in this disease. Mason and 
Andersen? believe the liver is unable to fix 
glucose, but builds up abnormal glycogen 
stores from absorbed levulose and galac- 
tose. Crawford® indicates the usual reac- 
tion: glucose—glycogen—glucose, is re- 
placed in this condition by a_ usually 
secondary reaction; glucose—fat glucose 
+ketone bodies. Bridge and Holt? agree 
with the abnormal conversion of carbohy- 
drate to fat but state that blood sugar 
levels may be maintained by protein 
gluconeogenesis. 

A Swiss group!’ postulates a central 
nervous system origin on the basis of ex- 
periments which demonstrate that ergot- 
amine and atropine paralysis of sympa- 
thetic and parasympathetic endings lead to 
a decrease in alimentary blood sugar 
elevation with an increase in liver glycogen. 


* From the Department of Radiology of Western Reserve University and Babies and Childrens Hospital of University Hospitals 


of Cleveland, Ohio. 


+t Now at the Bowman Gray School of Medicine, Winston-Salem, North Carolina. 
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CLINICAL LABORATORY FINDINGS 


The clinical laboratory findings are of 
importance in establishing the diagnosis 
in the hepatic form of the disease. Keto- 
nuria without glycosuria, asymptomatic 
hypoglycemia, flat glucose tolerance curves 
and minimal or no elevation of the blood 
sugar following the parenteral administra- 
tion of epinephrine are almost constant 
observations. Crawford’ has described in- 
creased blood glycogen levels while Cohen‘ 
and others have demonstrated starch in the 
feces. Mason and Andersen® have observed 
an abnormal response to levulose and galac- 
tose tolerance tests in one of their patients. 

These abnormal laboratory findings, 
however, have not been reported positive 
in the cardiac form of the disease. Bridge’® 
believes that the same type of disturbance 
is in operation in both types of the disease, 
but the differences observed in the clinical 
laboratory examinations depend on the 
distinctive physiological functions of the 
organs involved. 


PHYSICAL FINDINGS 

The onset of the disease is usually 
between the ages of four to twelve months 
when weakness and feeding difficulties are 
noted. The physical findings include en- 
largement of the liver, heart or kidneys. 
In cases of primary liver involvement, the 
hepatomegaly is quite striking. Splenomeg- 
aly is not present and is important in the 
differential diagnosis of those diseases 
such as the reticuloses, hemolytic anemias, 
lymphomas and rheumatoid arthritis in 
which enlargement of the spleen and liver 
are identified. Hepatomegaly without 
splenomegaly may also be found in cir- 
rhosis, primary carcinoma of the liver and 
metastatic involvement by neuroblastoma. 
Cohen‘ mentions that there may be a his- 
tory of jaundice. 

The physical findings in the cardiac 
type are related either to cardiac insuffi- 
ciency with edema and cyanosis or to the 
respiratory system where varying degrees 
of distress may be noted. In some instances, 
the respiratory symptoms may be the most 
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prominent feature and especially so when 
there is compression of the bronchi with 
atelectasis and repeated bouts of pneu- 
monia. Symptoms referable to hypogly- 
cemia have not been reported in the cardiac 
form of the disease. Of importance in the 
differential diagnosis is the rare occurrence 
of a murmur in the cardiac form and the 
absence of ascites in the hepatic form. 
Kimmelstiel® has described cerebral signs 
and symptoms which were later proved to 
be due to deposits of glycogen in the brain 
and spinal cord. 


PATHOLOGY 


The most important gross observation 
at autopsy is enlargement of the organs 
involved. The heart may be two to five 
times larger than normal and pale or bright 
red in color. The liver may be pale or yellow 
due to the presence of fat. The other organs 
are usually swollen or pale. The micro- 
scopic sections stained with Best’s carmine 
reveal the inclusion of large amounts of 
red-staining glycogen within distended 
vacuolated cells. The muscle fibers of the 
heart may be so distorted that positive 
identification is difficult. In the liver, the 
glycogen is deposited in the hepatic and 
Kupffer cells—the latter being the less 
common site. Many of the cases with 
cardiomegaly have shown an increase in 
the glycogen content of skeletal muscle 
and, on this basis, biopsy has been suggested 
as a diagnostic procedure. Normal glycogen 
levels in skeletal muscle, however, do not 
exclude the disease. van Creveld™ analyzed 
tissues in proved and control cases and set 
up tables of per cent glycogen per organ 
weight which are used as standards in this 
institution. 

CASE REPORTS 

Five patients with this disease have been 
observed at Babies and Childrens Hospital 
in the past ten years. Cardiac enlargement 
was identified in 2 cases. 

Case 1. J. F., a white male, aged four 
months, was admitted to the hospital with a 
complaint of upper respiratory infection and 
refusal to take feedings. He had been normal at 
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birth and until the age of two months at which 
time he developed cough and anorexia. A chest 
roentgenogram made elsewhere was _ inter- 
preted as bronchopneumonia. He received 
penicillin therapy but the cough persisted. 
There was no history of dyspnea or cyanosis. 
The pregnancy had been normal except for a 
threatened abortion at three months. A first 
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pregnancy had been terminated in abortion in 
the same length of time. The family history was 
otherwise non-contributory. 

The patient was a well developed, poorly 
nourished infant who appeared chronically 
ill. He had a deep-seated loose cough. The left 
side of the chest was dull to percussion and 
breath sounds were absent except over the 
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base where there was a constant expiratory 
wheeze. No rales were heard. The heart was 
enlarged to percussion to the left anterior 
axillary line but no murmurs were heard. 

The erythrocyte and leukocyte counts were 
normal. The phenolsulfonphthalein excretion 
was normal. The tuberculin test (1: 1000) and 
the serologic test for syphilis were negative. 
The urine was negative for ketone bodies. The 
electrocardiogram suggested left ventricular 
hypertrophy. Chest roentgenoscopy and roent- 
genograms revealed an increased respiratory 
rate with a slightly diminished excursion of the 
diaphragm. The cardiac silhouette was enlarged 
throughout (Fig. 14) and the left margin 
extended to the lateral chest wall. The lower 
half of the trachea was slightly narrowed and 
was displaced posteriorly (Fig. 1B). A ho- 
mogeneous density obscured the left upper 
lung, and the left main stem bronchus was 
narrowed. The shadow was thought to represent 
atelectasis of the left upper lobe. The infant 
was discharged after recovery from the upper 
respiratory infection to return at a later date 
for further studies. 

The patient was readmitted to the hospital 
at the age of five months because of a recurrent 
upper respiratory infection and difficulty in 
breathing. His mother had noted, however, 
that the respiratory distress was relieved when 
he had been placed in the prone position or on 


Fic. 1. Case 1. (4) Anteroposterior and (B) lateral 
roentgenograms of the chest in an infant with gly- 
cogen disease. There is marked cardiac enlarge- 
ment and atelectasis in the left upper lobe. The 
lateral projection reveals marked posterior enlarge- 
ment of the heart and displacement of the esopha- 
gus and trachea. (C) Angiocardiogram made in the 
anteroposterior projection. The study demon- 
strates filling of the right side of the heart and 
slight upward displacement of the pulmonary ar- 
tery. (D) Angiocardiogram demonstrates the vas- 
cular pattern of the left upper lobe which is con- 
sistent with atelectasis. The left ventricular wall 
is thickened. (£) Angiocardiogram demonstrates a 
normal aorta and vascular pattern of the great 
vessels arising from the arch. The thickness of the 
left ventricular wall is again demonstrated. 
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the right side. A course of roentgen therapy 
was given to the thymus gland because of the 
persistence of the cough and the atelectasis in 
the left upper lobe. 

The therapy proved ineffectual in altering 
the patient’s symptoms or relieving the respira- 
tory distress and he was readmitted at the age 
of six months. Angiocardiography revealed a 
normal mode of circulation of the contrast 
medium through the heart and great vessels. 
The smaller branches of the pulmonary artery 
in the left lung were closer together than those 
in the right and the more peripheral segments 
were not well visualized, suggesting a decrease 
in the volume of the entire lung. There was no 
enlargement of the main pulmonary arteries, 
but the left was slightly elevated (Fig. 1C). 
The right auricle and ventricle appeared nor- 
mal. The left ventricular wall was thickened 
and the chamber was slightly dilated (Fig. 1, D 
and FE). The aorta was normal in size and 
position. Bronchoscopy revealed compression of 
the left main stem bronchus by extrinsic 
pressure. An exploratory thoracotomy was 
undertaken in an effort to determine the cause 
and to relieve the obstruction of the left main 
stem bronchus. An enlarged, pale heart was 
seen, and there was a slight constriction of the 
aorta just distal to the point of origin of the 
left subclavian artery. The left main stem 
bronchus was almost completely occluded by 
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Fic. 2. Case 1. Anteroposterior roentgenogram of 
the chest in an infant nine weeks old with glycogen 
disease. Marked cardiac enlargement is present 
and the left margin of the heart extends to the 
lateral chest wall. 


the left pulmonary artery and both structures 
were displaced superiorly by the enlarged 
heart. The left upper lobe was atelectatic. At 
this point, a tachycardia developed and 
progressed to a flutter. Attempts at resuscita- 
tion failed. 

The necropsy revealed marked deposition of 
glycogen in the myocardium of the heart, 
which was pale and thickened. The heart 
weighed 185 gm. as compared to an expected 
weight of 31 gm. The wail of the left ventricle 
measured 10 mm. in thickness and the right 
ventricle 3 mm. The liver was moderately 
enlarged (weight 330 gm. and expected weight 
200 gm.) and glycogen deposits were seen 
within its cells. There was also a high content 
of glycogen in the striated muscle of the dia- 
phragm. The kidneys were involved, but to a 
lesser degree. There was marked hyperplasia 
of the islet cells of the pancreas and the cells 
were vacuolated. Atelectasis was present in the 
left upper lobe and the lingula. Table 1 shows 
the glycogen content. 


Case u. L. D., a white female infant, was 
admitted to the hospital at the age of nine 
weeks because of failure to gain weight. She 
had been delivered by cesarean section because 
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of toxemia which developed during the last two 
weeks of pregnancy. At birth and constantly 
thereafter, the infant presented a mottled 
erythematous rash over the entire right side 
of the body. The family history was non- 
contributory. 

The physical examination revealed a well 
developed and well nourished white female 
infant who appeared acutely ill with rapid and 
labored respirations. A mottled erythematous 
rash extended over the right side of the body 
and terminated abruptly at the midline ante- 
riorly and posteriorly. The rash became a deeper 
red when the baby cried, and at times appeared 
cyanotic to some observers. The heart was 
enlarged to percussion to the left anterior 
axillary line. The rate was rapid (180) and no 
murmurs were heard. After admission, the 
liver was found to be palpable and firm. 

The hemogram revealed 3.73 million erythro- 
cytes and a hemoglobin of 70 per cent. The ad- 
mission urinalysis was negative for ketone bod- 
ies but contained 2 plus albumin and many pus 


TABLE | 


GLYCOGEN CONTEN'I 


van Cre- Autopsy 
Normal 
veld’s" case No. 10408 
Heart 7.96% 5.4% 0.05-.07% 
Liver 9.13% 4.9% 0.10% 
Skeletal 
muscle 9.39% 6.1% 0.01% 


cells. The chest roentgenogram (Fig. 2) revealed 
marked enlargement of the cardiac silhouette, 
with the left margin extending to the lateral 
thoracic wall. A diagnosis of von Gierke’s 
disease was entertained because of the en- 
larged heart and liver, but the patient died 
suddenly on the third hospital day before the 
diagnostic laboratory examinations could be 
completed. 

At autopsy, the heart was bright red in 
color and appeared uniformly enlarged, with a 
weight of 90 gm. as compared to an expected 
weight of 23 gm. The right ventricular wall 
measured 4 mm. in thickness while the left 
ventricular wall measured 7 mm. The ventricles 
were moderately dilated and globular in con- 
tour, but the atria were not unusually enlarged. 
The endocardium revealed marked fibrosis, 
particularly in the left ventricle. The liver was 
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not enlarged and weighed 130 gm. as compared 
to an expected weight of 136 gm. Sections 
stained with Best’s carmine stain revealed 
marked diffuse infiltration of glycogen in the 
heart, liver and skeletal muscle. A quantitative 
analysis done ten hours after demise is recorded 


in Table 11. 


TaB_e I] 
van Cre- Autopsy 
veld’s'4 case No 76 7 Normal 
‘ as INO. 7647 

Heart 7.96% 3.73% 0.055-0.07% 
Liver 9.13% 3.95% 0.103% 
Spleen 1.46% 0.67% 0.01% 
Skeletal 

muscle 9.39% 3.37% 0.011% 
Lung 0.034% 0.48% 0.034% 
Kidney 0.98% 0.062% 


ROENTGEN FINDINGS 


The roentgen studies are of value in 
demonstrating the enlargement of the organ 
involved and the secondary changes they 
may produce in adjacent structures. Glyco- 
gen storage disease is one of the causes of 
enlargement of the heart in the first year 
of life and the chest roentgenograms reveal 
generalized hypertrophy of all the cham- 
bers. Angiocardiography was used in Case 
1 and a normal mode of circulation of the 
contrast medium through the heart and 
great vessels was demonstrated. The cham- 
bers of the heart were slightly enlarged and 
the left ventricular wall was moderately 
thickened, probably indicating that hy- 
pertrophy was a more prominent part of 
the enlargement than was dilatation of the 
chambers. 

The atelectasis of the left upper lobe 
and lingula was an important feature in 
the clinical course of Case 1. This was 
thought to be due either to congenital 
bronchostenosis or to compression of the 
left main stem bronchus by the enlarged 
heart or possibly by the left pulmonary 
artery. Oblique projections of the chest 
revealed a decrease in the caliber of the 
left main stem bronchus but the densities 
in the lung made it impossible to outline 
either the pulmonary artery or the hilar 
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shadows. Slight posterior displacement of 
the lower third of the trachea was noted 
on the lateral roentgenogram of the chest. 
The angiocardiograms fail to demonstrate 
the presence of an anomaly of the great 
vessels to explain the compression of the 
left main stem bronchus but the left 
pulmonary artery was slightly elevated. 
The vascular pattern in the left upper 
lobe was consistent with atelectasis. 

The roentgen studies in the hepatic 
form may reveal a heart of normal size 
and varying degrees of enlargement of the 
liver. The kidneys may be displaced and 
slightly enlarged. The examination offers 
little specific information except to con- 
firm the clinical findings and to exclude 
those forms of hepatomegaly in diseases 
which may produce a palpable mass in the 
right upper quadrant. The absence of 
splenomegaly in glycogen disease is an 
important clinical feature and is useful 
in excluding those diseases in which enlarge- 
ment of the spleen and liver are common 
findings. 

DISCUSSION 

The clinical diagnosis of the cardiac 
form of glycogen disease is difficult because 
of the lack of specific diagnostic laboratory 
tests. Enlargement of the heart during the 
first two years of life may be due to con- 
genital developmental anomalies, idio- 
pathic hypertrophy, infections, anemias 
(of long standing), hypertension, tumors 
and metabolic abnormalities such as avita- 
minosis, thyroid deficiency and von Gierke’s 
disease. Many of these may be excluded 
by clinical observations, routine laboratory 
procedures, roentgenoscopy and electro- 
cardiography. These methods of diagnosis, 
however, are not adequate to permit the 
differentiation of certain congenital defects, 
idiopathic hypertrophy, rhabdomyoma, 
and glycogen storage disease. 

The roentgen studies are of value in 
demonstrating the cardiac enlargement and 
the effect it might have on adjacent organs. 
In some instances, the cardiac contour 1s 
sufficiently characteristic to permit a tenta- 
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tive diagnosis of congenital heart disease. 
The use of angiocardiography has been of 
great value in excluding congenital develop- 
mental defects and appears to be adequate 
except in demonstrating some of the 
smaller septal defects. As yet, we have not 
seen reports of such studies in idiopathic 
hypertrophy and rhabdomyoma so that a 
discussion of the findings must be delayed 
until they are forthcoming. It seems likely 
that the demonstration of a normal mode 
of circulation and increased thickness of 
the ventricular walls would also be present 
in these conditions. The final differential 
diagnosis must rest upon the demonstra- 
tion of an increased glycogen content in 
the skeletal muscle obtained at biopsy or 
upon the chance finding of evidence of 
some abnormality in the carbohydrate 
metabolism. 


SUMMARY 


Glycogen disease is one of the causes of 
cardiac enlargement in the first year of 
life. The value of roentgen studies is 
stressed with emphasis upon the use of 
angiocardiography in excluding congenital 
anomalies and in the evaluation of hyper- 
trophy and dilatation. 

James F. Martin, M.D. 


300 S. Hawthorne Rd. 
Winston-Salem, North Carolina 


ADDENDUM 


Since this paper was submitted for publica- 
tion, additional cases of glycogen storage dis- 
ease of the heart have been reported. For an 
interesting and complete review of the litera- 
ture and a detailed report of the chemical find- 
ings in one case, the following references are 
recommended. 
pi Sant’AcneEsE, P. A., ANDERSEN, Dorortuy H., 

Mason, H. H., and Bauman, W. A. Glycogen 

storage disease of the heart. Part 1. Pediatrics, 

1950, 6, 402-424. 
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pi Sant’AcneseE, P. A., ANDERSEN, Dororuy H., 
and Mason, H. H. Glycogen storage disease of the 
heart. Part 2. Pediatrics, 1950, 6, 607-624. 
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HE distribution of radiological serv- 

ices in the United States has been a 
matter of concern to the medical profes- 
sion, hospital administrators, manufac- 
turers of equipment and radiologists for a 
number of years. Prior to World War II, 
there was a noticeable shortage of radiol- 
ogists in some sections of the country. The 
irregular distribution became even more 
pronounced when many radiologists en- 
tered the Armed Forces. As a result, several 
large areas throughout the nation were im- 
mediately in danger of being cut off com- 
pletely from competent radiological serv- 
ices. Many radiologists were classified as 
essential to the welfare of the public and 
kept in their particular locality. Even 
though there has been an increase in the 
number of radiologists since the end of the 
World War II, this same danger of a short- 
age of competent consultants in a number 
of localities looms again due to the present 
mobilization plans. 

At the 1946 meeting of the Board of 
Chancellors of the American College of 
Radiology, it was decided that a survey of 
the distribution of radiologists should be 
made by the College. At that time, no accu- 
rate information was available on the dis- 
tribution of radiological services in the 
various communities throughout — the 
United States or on the standards of the 
radiological consultation rendered, such as 
the number of radiologists in proportion 
to the population, to the number of hospital 
beds, or to the number of other practicing 
physicians. It was the general opinion then 
that in the large cities there were sufficient 
radiologists to meet the demand for their 
services, but little was known of the supply 
in the middle-sized cities, small communi- 
ties and their surrounding areas. 

Since 1937, the American College of 


Radiology has maintained a Professional 
Bureau to assist radiologists in locating in 
those communities needing their services, 
to assist hospitals in securing radiological 
department directors, and to help the prac- 
ticing radiologist himself in finding an as 
sistant or a partner. 

The task of conducting this survey was 
assigned to the Professional Bureau as it 
was felt that the Bureau could be of greater 
service to the public, as well as to the radiol- 
ogists, hospitals, and teaching institutions, 
if it collected and maintained up-to-date 
figures on the actual distribution of radio- 
logical services. The first instructions were 
that this was not to be a statistical survey 
but more or less a determination of the 
needs of some of the isolated areas. As the 
survey began to take shape, it became quite 
evident that the project was large and that 
some statistical data would be necessary if 
a full and complete report was to be the 
ultimate aim of the effort. Progress was 
slow and considerable personal time and 
energy were spent in obtaining, tabulating, 
and evaluating data. Publications of the 
United States Public Health Service, of the 
American Medical Association, of the na- 
tional radiological societies, and a few other 
sources including the files of the Bureau, 
were used in an effort to obtain information 
pertaining to the location of radiologists, 
the number of hospital beds and physicians 
within certain boundaries, roentgen-ray 
equipment in various localities, and the 
average number of roentgenological ex- 
aminations done annually in each of the 
various sized hospitals, as well as any other 
pertinent data which might be of value. 
The information showing the ratio of phy- 
sicians, hospitals, beds, etc., to population 
was already available to us in publications 
used as source material. The number of 
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radiologists in each area was also available 
from the various directories, but it was 
dificult to determine how many institu- 
tions a single radiologist might serve, or 
how large a territory he might cover for 
part time service. The questionnaire meth- 
od of obtaining information was attempted 
but the response was not great and gave a 
cross section poll opinion rather than spe- 
cific data. It soon became evident that many 
factors were involved in determining the 
standards of service. For example, in two 
adjacent towns of approximately the same 
size with the same hospital facilities and a 
comparatively equal daily patient census, 
the activities of their respective radiological 
departments were at a wide variance. Ac- 
curate information regarding the volume 
of work done in the private office practice 
of radiologists was practically impossible 
to ascertain and estimates had to be made 
from information we were able to get by 
correspondence with a few individuals in 
private practice and from the files of the 
Bureau. 

In recent years much has been said and 
written about the unequal distribution of 
physicians, with some emphasis on the dis- 
tribution of specialists. It has been esti- 
mated that at the present time there is a 
need for 1,000 more radiologists and that 
many of them should be located in the 
smaller communities. It has also been 
recognized for some time that the prac- 
tice of radiology in trade centers of 
25,000 population or less is not only influ- 
enced by the law of supply and demand but, 
in many instances, it is an economic prob- 
lem. Small town and community hospitals 
are usually in financial difficulties, even in 
those places where the per capita wealth 
is high. Their governing boards are fre- 
quently not cognizant of the fact that 
radiology is a highly specialized branch of 
medicine and not just a photographic pro- 
cedure by a technician which their family 
physician will be able to view and interpret 
accurately. Such a viewpoint often leads to 
the opinion that radiology should be used 
for the financial gain of the hospital and 
not for the diagnostic benefit of the pa- 
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tients and their physicians. However, it 
must be said that some radiology is better 
than no radiology at all, but it must also 
be added that good radiological consulta- 
tion, even though not on a daily basis, is 
far better than attempted radiological con- 
sultation by an inadequately trained in- 
dividual. 

Through the experience of the Profes- 
sional Bureau, it is known that exellent 
financial offers often fail to lure the young 
radiologist into the smaller communities 
where he recognizes the fact that his field 
of consultation will be limited and where 
he will not have the advantages of the asso- 
ciations offered in a large town. The re- 
cently certified radiologists are as well 
trained as are the men of any other medical 
specialty. They have kept abreast of the 
times and many have had at their disposal 
unlimited equipment of the latest design. 
For that reason, they are very reluctant to 
exile themselves to a small ill equipped and 
understaffed department or to serve a small 
hospital on a part time basis. 

It is therefore obvious why the bulk of 
radiology is practiced in the cities and the 
metropolitan areas. In such centers, the 
medical environment is more receptive to 
the specialty, and sufficient equipment and 
trained personnel are always available to 
do any and all necessary examinations and 
procedures. 

Any rule which holds good for a large in- 
stitution should also hold true for a smaller 
one. It has been found that in the small 
institutions where the proper emphasis has 
been placed upon the departments of radiol- 
ogy and of pathology, the results antici- 
pated were achieved. With this in mind, it 
may be said that no one department of a 
hospital, large or small, is a better criterion 
upon which to base an opinion of the cali- 
ber of medical work done in that institution 
than the radiological department. Those 
hospitals having an efficient radiological de- 
partment which consistently produces ac- 
curate diagnoses, maintains a good record 
system and full time consultation service 
are, on the whole, good institutions, while 
those with a mediocre department which 
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does not function well from a medical 
standpoint reflect this ineffectiveness 
throughout the whole hospital. 

The latest published figures’ state that 
there are 6,572 registered hospitals in the 
United States and that of these, 4,761 are 
general hospitals. Of these general hospi- 
tals, 2,257 are of 50 beds or less, gg1 of 
50-100 beds, 786 have 100-200 beds and 
727 are of over 200 bed capacity. Nine 
hundred and twenty-five (925) of each 
1,000 patients admitted to hospitals enter 
a general hospital. 

There are at the present time approxi- 
mately 3,000" certified practicing radiol- 
ogists in the United States and more than 
two-thirds of them are located east of the 
Mississippi River. Obviously, there are not 
enough to staff all the existing hospital 
radiological departments with a full time 
consultant even if the volume of work war- 
rants it. Seventy-seven per cent of the 
hospitals with so beds or less have some 
roentgen-ray equipment and all of the 
hospitals of 100 beds or over have a depart- 
ment of radiology. 

Financial arrangements between radiol- 
ogists and the institutions they serve are 
multitudinous and many various factors 
influence the standards and type of service 
rendered to those institutions. Equipment, 
space devoted to the department, person- 
nel, hospital-radiologist relationship, out- 
patient departments, and the amount of 
referred consultation work from outside 
physicians of the community, are only 
some of the factors. In addition, as already 
stated, the small hospitals and the small 
communities are also faced with the prob- 
lem that there may not be a sufficient vol- 
ume of work to support a radiologist, and, 
too, they may not have adequate equip- 
ment for complete radiological service. 

The number of radiologists in proportion 
to the number of physicians differs not 
only in different states but may vary in 
different sections of a state. Thirty-four 
per cent of the physicians in this country 
are located in towns of 25,000 population 
or less, but only 1g per cent of the radiol- 
ogists reside in such communities. Fifty- 


Practice of Radiology 


in the United States 931 


seven per cent of the radiologists practice 
in cities of over 100,000 where 48.2 per cent 
of the physicians of the country also prac- 
tice. Radiologists distribute themselves 
geographically in much the same manner 
as other specialists, but they are usually 
more dependent upon referred patients 
from other physicians than are most spe- 
cialists. The practice of radiology in many 
communities is often confined to the radio- 
logical department of the local hospital 
where the interpretation of the films may 
or may not be made by a radiologist. 

Even though the ratio between physi- 
cians and radiologists varies in the differ- 
ent states, the average of both east and 
west of the Mississippi River is 1 radiol- 
ogist to every $7 physicians. Further an- 
alysis of available figures shows that there 
is now I radiologist to every 42,000 popula- 
tion while in 1931 there was only 1 radio- 
logist to every 122,000 persons. Consider- 
ing the growth and expansion of the spe- 
cialty of radiology during the past twenty 
vears, it is safe to assume that more radio- 
logical services are being rendered to each 
of the present 42,000 than were rendered 
to each of the 122,000 in 193 

Information was obtained from experi- 
enced investigators” in the field of the costs 
of medical care who estimate that the 150,- 
000 practicing physicians render annually 
750,000,000 medical services to the 
I §0,000,000 persons in the United States. 
It is apparent that 430,000 of such services 
are administered daily to those confined to 
general hospitals as that figure is the aver- 
age daily general hospital census. Radio- 
logical services rendered to those persons 
of the population needing such services is 
given by the 3,000 radiologists devoting 
full time to the specialty, by the 500 phy- 
siclans who devote most of their time to 
radiology, by the second and third year 
men (600) of the 933 residents in radiology, 
and by the 31,000 general practitioners 
and specialists owning their own equip- 
ment. 

It is estimated that there are about 15 
hospital daily admissions per hospital ra- 
diologist and of the 2,500,000 persons seen 
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each day by a physician more than 83,000 
of them are referred to a radiologist. 

Soon after the Professional Bureau was 
established, it began to receive inquiries 
pertaining to the economics of the practice 
of radiology. These inquiries were not only 


directed to the Bureau but to the office of 


the American College of Radiology, and by 
pooling our available information, we were 
able to answer most of them. It soon be- 
came quite evident that the proper method 
of computing space requirements, equip- 
ment, personnel, remuneration, operating 
costs, and many other items involved i in the 
inquiries, was not upon a bed capacity or 
gross income basis. Hospital and govern- 
ment publications using bed capacity for 
determination of space requirements! and 
needed personnel proved to be wholly in- 
adequate in many places where such figures 
were applied. 

In an effort to determine whether or not 
a basic formula could be worked out as 
applicable to any radiological department 
of any general hospital, a rather intensive 
study was made. Everything obtainable 
which was related to the economics of the 
practice of radiology was collected, an- 
alyzed, indexed, and filed. Departmental 
annual reports showing the number and 
types of examinations, technicians em- 
ployed, film and chemical consumption, 
fee schedules, and, if possible, a floor plan 
of the department was solicited. A tre- 
mendous amount of information was 
gleaned at radiological meetings through 
personal conversation with radiologists, 
film and equipment manufacturers’ repre- 
sentatives, and by visits to various depart- 
ments i different parts of the country. 
Eventually sufficient material was obtained 
from these sources to enable us to work out 
out a formula and then, in order to test its 
accuracy, it was applied to places which 
had not been included in the study. The 
formula can be summed up as follows: 


One radiologist can be expected to handle 
approximately 6,000 separate patients per year 
depending upon the type of examinations and 
the number of therapy cases. The figures are 
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intended to apply to general roentgenography, 
as it is obvious that in those institutions where 
the work is predominantly of a special type, 
such as chest roentgenography, the case load 
could be much higher. Departments connected 
with a teaching institution require more med- 
ical personnel than the non-teaching depart- 
ments. Other observers have arrived at similar 
figures and agree that this is about the correct 
number to insure careful examination, direction 
of technical procedures, calculation of dosages 
to be administered, supervision of therapy, 
study and consultation, interpretation of films, 
and other details attendant on the proper care 
of the patient and the departmental adminis- 
trative duties. On the average, 16.2 per cent of 
the patients seen in a department of a general 
hospital or a private office are radiation therapy 
cases and these may be divided roughly into 
80 per cent deep and 20 per cent superficial 
therapy. In efficient and well organized depart- 
ments, we have found that the average case 
load is 5.6 patients per person personnel per 
day. The personnel to be considered includes 
all assistants such as technicians, orderlies, 
clerks, secretaries, and all lay employees, as 
well as radiologists and residents. Student tech- 
nicians, first year residents, interns and part 
time employees may be counted as one-half of 
one person. It was found that average film con- 
sumption was 2.5 films per examination and 
that 16.6 roentgenographic patients produce 
twenty separate examinations. The cost of the 
2.5 films was found to be $1.00 or when all sizes 
of films are used, the over-all average film cost 
is $0.40 per film. The equipment in the ade- 
quately equipped places amounted in value to 
approximately $1,000.00 per patient per day, 
viz., $22,000.00 investment in equipment for 
22 patients per day or $50,000.50 for $0 patients 
per day. 

The average revenue per examination varied 
according to geographic location and per capita 
income but was usually between $7.00 and 
$8.00. The gross income derived from radio- 
logical services in a community was in no in- 
stance less than $1.00 per person population per 
year. 


Each individual patient having a roent- 
gen examination or a treatment consumes 
a portion of the working time of one or 
more persons in a department of radiology. 
Usually several persons are involved in 
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serving the patient. The accumulated per- 
sonnel time consumed is fairly constant for 
radiation therapy patients. A greater num- 
ber of persons enter into the total time 
consumed by roentgenographic patients in 
a large department but the same amount 
of time is used by fewer persons in a small 
department. It was found that the time 
spent in positioning, filming, processing, 
and filing was fairly uniform in each place 
where the personnel and equipment were 
adequate. The time involved in transpor- 
tation of patients to and from the radio- 
logical department could also be accounted 
for in time but such transportation in many 
cases did not involve anyone connected 
with the department. Many departments 
maintain their own orderly service and, in 
such instances, the time spent in trans- 
porting patients is a departmental expense. 
Probably the greatest variables in time 
consumed per examination or per patient 
involved the length of the reports, reading, 
and typing time, and the lack of or the 
intricacy of the indexing and filing system. 
In a separate but not a comprehensive 
study of the time spent and the cost of re- 
porting cases, it was found that the lengthy, 
involved descriptions requiring much trans- 
cribing time very rarely arrived at any defi- 
nite conclusion while the short, concise 
reports made in the same department gave 
a definite opinion with very little discus- 
sion. 

There has been a definite trend since the 
end of World War II for full time rather 
than part time radiological service even in 
the medium-sized hospitals. This is partly 
due to the fact that there are more radiol- 
ogists available and also the increase in 
the volume of work in many hospitals has 
made it necessary to havea full time radiol- 
ogical consultant in the department. Dur- 
ing this time, there has been a decrease in 
the number of salaried radiologists and a 
like decline in the number of radiologists 
without a hospital connection. No accurate 
figures can be obtained to show the number 
of radiologists who have entered into the 
private practice of radiology within the 
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past five years. Probably those whose orig- 
inal intention was to open an office did 
not register with the Professional Bureau, 
but of the 958 radiologists registered with 
the Bureau from 1945 to 1950, only 56 rec- 
ords have been closed with the notation 
“Opened a private office.” 

The survey conducted by Cahal and 
Nyberg” of the American College of Radiol- 
ogy for the Council on Medical Service of 
the American Medical Association and 
published in 1947 revealed the multiplicity 
of financial arrangements between radiol- 
ogists and hospitals and gave some of the 
reasons for the wide variations. The same 
general pattern of arrangements still exists 
but only a few of the general hospitals, with 
the exception of tax ‘supported and teach- 
ing institutions, offer a salary as an induce- 
ment when seeking a radiologist. Group 
medical clinics practically always offer a 


salary. Virtually all requests from hospitals 


to the Bureau for a radiologist offer a fi- 
nancial arrangement on a percentage basis. 
Many hospital administrators who once 
advocated using the department of radiol- 
ogy as a source of income for non-support- 
ing departments and the selection of 
radiologist on a price basis only, now rec- 
ognize the fact that sacrificing quality for 
low costs and added income to the hospital 
is not the best policy. 

The Brodsky formula’ was presum- 
ably a plan devised to compensate part 
time radiologists and pathologists for the 
time they spent in a department. The plan 
was never adopted except in a few in- 
stances, as far as we can learn. However, 
many modifications have been brought to 
our attention. The original plan entailed 
a rather complicated accounting system 
which finally resolved itself into an hourly 
wage scale. The income-sharing percentage 
of this reimbursement formula was to be 
applied only after the radiologist and the 
hospital had received their annual guar- 
anteed income from the department and for 
that reason the arrangement has never been 
popular with radiologists. 

General overhead expenses are always 
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present irrespective of the time spent in 
the department by the radiologist in the 
performance of either his medical or his 
administrative duties. In some of the large 
departments in the hospitals of this coun- 
try, it seems quite apparent that many of 
the present difficulties and controversies 
now encountered because of a division of 
departmental administration between the 
hospital and the radiologist could be en- 
tirely eliminated by the appointment of a 
business manager. Such a person would fill 
a much needed gap in many institutions 
and thereby relieve the radiologist of re- 
sponsibilities now entrusted to him and 
which detract from his teaching or consul- 
tation time. 

As a general rule, in those institutions 
where good full time radiology is practiced 
with an adequate personnel to do the work, 
the general overhead has been found to 
vary from $0 to §5 per cent of the gross in- 
come (collections). From 40 to 45 per cent 
was found to be sufficient to provide ade- 
quate professional personnel. Even though 
the figures vary in different parts of the 
country according to the pay scale for non- 
professional assistants and the length of 
the work week, a general average showed 
that 55 per cent of the general overhead 
was used for salaries and expendable sup- 
plies. In other words, it required on the 
average $33.00 in salaries for non-profes- 
sional personnel to use $22.00 in value paid 
out for films, chemical and other expend- 
able supplies. 

If a department of radiology is to be used 
to its best advantage for the benefit of the 
staff physicians, the patients and the com- 
munity, then a sufficient amount of trained 
help must be employed, obsolete equipment 
discarded, and competently trained radio- 
logical consultants secured and retained. If 
such a course is followed, then only to per 
cent more or less of the revenue of the de- 
partment can be set aside as profit or for 
a department fund. Exploitation of the 
radiologist by an institution or exploitation 
of an institution by a radiologist may be 
accomplished in many ways but neither 
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can happen if the best interests of the de- 
partment and of the patient are kept fore- 
most. 

The number of roentgen-ray machines 
owned and operated outside of institutions 
clincs, and the offices of radiologists is 
much greater than one would suppose. The 
distribution of such equipment is interest- 
ing. As would be expected, a large number 
of the installations are in the small towns 
where, because of public demand, one or 
more physicians purchased equipment. On 
the other hand, however, 50 per cent of such 
equipment is owned by physicians in cities 
of 50,000 or more population where 69 per 
cent of the radiologists are located. 

Obviously, a large number of trained 
technicians are required to operate the 
roentgen-ray equipment in various hospi- 
tals, clinics, and radiologists’ offices. The 
U. S. Department of Labor estimates that 
there are 20,000 trained roentgen techni- 
cians in this country and the American 
Registry of Technicians reports that 7,265 
of these have been certified by the Regis- 
try. It can be assumed that there must be 
at least 10,000 additional partly trained 
persons for operation of the roentgen-ray 
machines in physicians’ and specialists’ of- 
fices. The decrease in employment of hospi- 
tal technicians from 1945-1948, both full 
time and part time, cannot be explained 
and no recent figures are available to show 
whether there has been a continued de- 
crease since that time. It has long been a 
recognized fact among radiologists that 
there has been a scarcity of well trained 
technicians and with the advent of the 
forty hour week and the steadily increasing 
volume of radiological work, the demand 
upon the 267 approved technician training 
schools is expected to be greater than ever 
before. 

The frequency of roentgenographic ex- 
aminations by conditions or anatomical 
parts of the body seems to be fairly uniform 
in all hospital departments. In some instt- 
tutions, one or more services may be more 
active than others and this, of course, af- 
fects the amount of radiological work done 
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in that institution when compared with 
others. The type of industry predominant 
in an area will also affect the number of 
roentgenological examinations performed 
in that particular area. Highly industrial 
areas show a higher percentage of bone and 
joint examinations than agricultural areas, 
but in every section of the country chest 
studies average about one-third of all the 
examinations. This is verified by the fact 
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being derived from the prepayment Medi- 
cal Care Plans (Blue Shield) of which 
there are 79 in operation with approxi- 
mately 15,000,000 subscribers and a daily 
enrollment of about 28,000. However, in 
some states radiological consultations are 
Blue Cross benefits and are paid for by the 
Hospital Care Plans. Much valuable statis- 
tical information pertaining to radiology 
is being accumulated by these plans. In a 


TABLE I 


POPULATION, PHYSICIAN,S MEDICAL SERVICES AND HOSPITAL CENSUS 
IN RELATIONSHIP TO CERTIFIED RADIOLOGISTS 


1§$0,000 ,O0O 


Population in the United States (150,697,361) 


73,079 general practice 
55,049 specialists 
23,139 att. tospec. 


1§1,267 


150,000 Practicing physicians (151,267) 
1,000 Population per physician 
201,277 Physicians in all categories in 1950 American Medical 
Association Directory 
3,000 Certified radiologists in United States 1: 50,000 popu- 


lation—1:50 physicians 


750,000 ,000 


5,000 Services per physician annually 
2,500,000 Medical services daily 
430,000 Hospital in-patients 


2,070,000 Office, clinic and home—daily 


that about 33 per cent of all payments for 
radiological benefits by Blue Shield Plans 
are for chest examinations and 50 per cent 
of all payments are for chest, gallbladder, 
and gastrointestinal tract examinations. 

A study of a number of hospital annual 
reports shows that although the volume 
of work in the various radiological depart- 
ments has increased tremendously over the 
years, the percentage of the various exami- 
nations by conditions has remained prac- 
tically constant. The time-consuming spe- 
cial examinations requiring special equip- 
ment and, in many instances, separate 
rooms are only a fraction of 1 per cent of 
all examinations. These examinations are, 
on the whole and as they should be, 
confined to the large institutions where 
proper equipment has been installed and 
where an examining team can be trained 
for such procedures. 

An increasing amount of the revenue in 
hospital radiological departments is now 


Medical services rendered annually 


recent report? by 28 Blue Cross Plans, it 
was stated that in the first quarter of 1950 
roentgen examinations cost the average 
Blue Cross patient $18.53, of which amount 
the plans paid on the average of $11.56. 
In a recent study”® of the costs of acute 
hospitalized illnesses, 18.8 per cent of the 
hospitalized patients received radiological 
service at an average cost of $34.50 to 
each patient receiving the service. The 
average cost of $6.50 for radiology in all 
cases was 2.3 per cent of the total cost of 
the illness of the 1,796 patients included in 
the study. 

Previously it has been stated in this 
paper that inquiries were made to the 
American College of Radiology about 


necessary space requirements for radiologi- 
cal departments when new departments 
were being built or old ones remodelled. 
The inquiries revealed the fact that both 
the radiologists and the hospital authorities 
were often very vague or lacking in accu- 
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TaBLeE II 


RELATIONSHIP BETWEEN PHYSICIAN’S SERVICES, TOTAL PRACTICING RADIOLOGISTS 
AND EQUIPMENT OUTSIDE OF PHYSICIAN’S OFFICES 


150,000 2,500,000 medical services daily 
16 Services per physician per day 
3,500 Radiologists and 600 residents—20 patients per day—82,000 
610 Physician patient services per radiologist 
20 Patients per radiologist per day—1 $30 
1:30 Refer to radiologist of 2,500,000 services equals 83,333 
18 ,000 Roentgen- ray units— hospitals, radiologists, clinics 
140 Physician patient © service per roe angen -ray unit 


Tas_e III TaBLe IV 
NUMERICAL COMPARISON OF VARIOUS MEDICAL GENERAL HOSPITAL DATA—1949" 
SPECIALTIES? <== 
Special Attention to Specialty of: of Patients 15,450,311 
> Average daily 429,443 
Group I 156, 746, 695 
Obstetrics and gynecology............. 6,798 
Group 2 \ 
35143 HOSPITAL BEDS, ADMISSIONS AND ROENTGEN-RAY 
Otology, laryngology, rhinology........ 2,602 EQUIPMENT 
Ophthalmology, otology, laryngology, 
G rhinology § 4,761 -General hospitals 
2,257, $0 beds or less—77% have roentgen-ray 
Psychiatry and neurology............. 2,726 beds | 
703 786, 100 to 200 beds All have roentgen-ray 
2,204 357, 200 to 300 beds 
103 370, 300 or more beds} 
Climical 363 Admissions daily 
2,110 Hospital patient daily census 
447 4,000 General diagnostic equipment 
Hospital administration................. 358 10,000 Diagnostic units 2.5 each 
2,122 1 Unit per 5 daily admissions 
Neurological 393 
Surgery... ... 2,532 TaBLe VI 
1,546 
6,321 FULL TIME AND PART TIME PRACTICING 
Palmotiary diseases. .............0.005- 1,830 3,500 Full or part specialty service 4,000 hospital 
Radiology and roentgenology............ 3,559 roentgen-ray departments 
19,976 14.3 Hospital admissions per hospital radiologist 


Urology . 2,896 per day 
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Tas_e VII TABLE X 
ESTIMATED DAILY VOLUME OF RADIOLOGICAL PERCENTAGE DISTRIBUTION OF RADIOLOGISTS 
PRACTICE BASED ON ANNUAL AVERAGE IN THE UNITED STATES!” 
7,200 Examinations and treatments per radiolo- City Siz Radiolo- _—_ Physi- 
gist—306 days ) gists cians 
23.5 Per radiologist per day 
3,000 Radiologists, full specialty—certified 3% 17.1% 
500 Radiologists, special interest—non-certified 16% 16.9% 
600 Second and third year residents 25 ,000-§0,000............. , 129% 9.4% 
50 ,000-100,000........... 12% 8.4% 
4,100 Radiologists, assistants and residents—23.5 Over 100,000........... 57% 48.2% 
per day 
Geographic Area 
96,350 Examinations and treatments per day New England.............. 8% 7.9% 
82,000 Patients—2o0 per radiologist per day Middle Atlantic............ 27% 28.4% 
13,200 Treatments—16.2% of patients therapy 32% 27.4% 
68,800 Roentgenographic patients South and Southwest.. . 20% 21.9% 
83,000 Examinations. 2.5 films each—207,500 films Mountain and Pacific....... 13% 14.4% 
Taste VIII 
RADIOLOGISTS AND RADIOLOGICAL TRAINING!® ' 
Diplomates of the American Board of Radiology 33356 
(Approx. 275 deceased—many retired, Canadian, etc.) 
Departments Approved for Residency Training 
Three years in radiology 145 363 
Three years in roentgenology 40 
Three years in diagnostic roentgenology [ 
Three years in therapeutic radiology 5 
Residents in training 1949 972 
Applicants for American Board of Radiology examinations, average per year 375-400 


| (not including re-examinations) 


In addition to the above approvals for three year training there are many departments with limited approval. 


TaBLeE IX 


ORGANIZED RADIOLOGY—ONLY ACTIVE MEMBERS INCLUDED? 


American College of Radiology Members 1,750 (1,766) 

Fellows 600 (S91) 

American Roentgen Ray Society Members 500 (503) 

Radiological Society of North America Members 2,150 2,149) 
Local, State and Regional Societies 76 
Diplomates American Board of Radiology (1950) 3356 


(approximately 275 deceased) 


— 
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RATIO OF RADIOLOGISTS TO POPULATION IN 


TABLE XI 


UNITED STATES 


Year Population Radiolo- 
gists 
1931 122,775,041 1,005 
1938 128,877,000 (est.) 2,19! 
1950 150,697, 361 35559 


rate information about the actual amount 
of work being done in a department. The 
location and allotted space for an “x-ray 
room” appeared in some instances to be 
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boards. An over-all picture of the situation 
obtained from letters of inquiry, published 
reports, and discussions with radiologists 
showed a hodgepodge of various opinions 


Population and almost a complete absence of any 
Radiologis , uniform background built up from the com- 
| piled experience of others. 
122,164 Working under the assumption that the 
58,821 law of supply and demand had established 
42,342 


the amount of space necessary for the 
operation of a radiological department 
under certain peak loads, measurements 
were obtained of a number of departments. 
Some of the figures were obtained from 
blueprints furnished to us, and some others 


an afterthought of hospital planning were derived by measuring the actual space 
XII 
EAST OF MISSISSIPPI RIVER! 
Radiologists Practicing Physicians 
Full Part Total General Specialist lotal 
Practitioner Spec. 

Maine 13 I 14 431 207 . (60) 152 790 
New Hampshire 15 2 17 294 189 (40) 122 605 
Vermont 9 2 Il 245 116 (48) 73 434 
Massachusetts 113 18 13 3,042 2,360 (56) g0g 6,311 
Connecticut $7 6 63 1,011 1,148 (43) 292 2,451 
Rhode Island 14 fo) 14 337 352 (57) 116 805 
New York 444 89 $33 9,900 10,166 (53) 3,681 23,747 
Pennsylvania 236 48 284 5,221 4,061 (47) 1,805 11,087 
New Jersey 95 28 23 2,452 1,913 (58) 1,192 5557 
Delaware 9 2 Il 171 118 (35) 31 320 
District of Columbia 25 2 27 631 789 (61) 106 1,526 
Maryland 33 3 36 1,073 952 (68) 207 2,232 
West Virginia 2 6 30 773 506 (62) 213 1,492 
Virginia 47 10 57 I ,297 726 (50) 279 2,302 
North Carolina 45 5 50 1,321 866 (56) 312 2,499 
South Carolina 14 5 19 714 302 (71) 186 1,202 
Georgia 27 8 3 1,145 813 (84) 407 2,365 
Florida 59 I 60 998 894 (37) 311 2, 203 
Alabama 20 6 26 982 510 (89) 290 1,782 
Mississippi II I 12 801 251 (113) 188 I ,240 
Tennessee 33 6 39 1,223 806 (71) 333 2,362 
Kentucky 25 6 31 1,235 631 (86) 286 2,152 
Ohio 134 6 140 3,602 2,867 (57) 1,208 7,677 
Indiana 55 16 71 1,923 1,010 (64) 610 3,543 
Illinois 144 27 171 5,124 35432 (71) 1,706 10,262 
Michigan 103 13 116 2,380 2,107 (53) 856 5 343 
Wisconsin 49 I] 60 1,611 866 (61) 506 2,983 
1,853 328 2,181 49,937 38,858 (57) 377 105,272 


The number of physicians per radiologist in each state is shown in parenthesis. 


16,377 


66, No. 6 


Practice of Radiology in the United States 


occupied i in a number of departments and 
private offices in various parts of the 
country. In all cases the average and peak 
patient load was obtained, as well as the 
full time and part time personnel, the ratio 
of in-patients to out-patients, and ings 
pertinent data that might be of help 11 
determining the average required aie 
per patient per day. Private office space, 
usually in a moderately high rent district, 
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was usually much less space per patient 
per day than for a similar patient load in 
a hospital. Under actual working condi- 
tions, the average desirable space was 100 
sq. ft. per patient per day and the minimum 
of space required was 50 sq. ft. per patient 
These figures are wall-to-wall 
measurements and include all closets, cor- 
ridors, dressing rooms and storage space. 
The 100 sq. ft. per patient per day will 


per 


day. 


TABLE XIII 


WEST OF MISSISSIPPI RIVER! 


Re Practicing Physicians 


Kull Part Total General Specialist Ate. Total 
Practitioner Spec. 
Minnesota 52 " 59 1,452 958 (53 348 2,758 
Towa 36 9 45 1,277 610 (64) 441 2,328 
Missouri 38 g 47 1,816 1,455 (100) 544 3,815 
Arkansas 14 3 17 397 263 (93) 212 I ,372 
Louisiana 39 3 42 I 5030 73! (51) 244 2,005 
North Dakota 4 O 4 209 132 (100) 70 41 
South Dakota 6 I 7 243 96 (73) 102 441 
Nebraska 19 5 24 734 394 (69) 155 1,313 
Kansas 1g 10 29 837 450 (84) 31g 1 ,606 
Oklahoma 14 3 17 956 $41 (130) 329 1,826 
Texas 112 Ig 131 3,213 2,155 (57) I ,059 6,426 
Montana iI O 11 272 157 (47) 83 512 
Wyoming 3 3 34 (70) 217 
Colorado 36 5 41 713 637 (45) 263 1,613 
New Mexico 7 I 8 201 130 (44) 76 3°7 
Idaho 5 fe) 5 270 95 (37) 7! 436 
Utah 13 I 14 299 222 (48) 102 624 
Arizona 19 2 21 242 291 (34) 11g 652 
Washington 38 5 43 1,031 505 (57) 335 2,171 
Oregon 31 2 33 738 512 (45) 138 1,388 
Nevada 4 I 5 86 56 (42) 26 168 
California 268 15 283 5,965 5,209 (47) 1545 12,719 
788 101 889 22,613 15,933 (57) 6,662 45,208 
Number of physicians per radiologist in each state is shown in parenthesis. 
TaBLe XIV 
SUMMARY OF DISTRIBUTION OF PHYSICIANS AND RADIOLOGISTS 
Radiologists Physicians 
Full Att. to Total General Full Att. to Total 
Specialists Spec. Practitioner Specialists Spec 
East ies 328 2,181 49,937 38,858 (57) 16,377 105,172 
West 788 101 889 22,613 15,933 (57) 6 662 


| 
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TABLE XV 


BED CAPACITY—FULL TIME AND PART TIME 
RADIOLOGIST!” 


Radiologist 
Bed Capacity 


Full Time Part Time 


I— 99 21 286 
100-249 54 456 
250-399 34 141 
400-749 38 77 
750 and over 13 I 

160 I 


Radiological service to various size hospitals in 1940; 50 per 
cent of all radiologists in United States represented. 
TaBLe XVI 


NUMBER OF QUESTIONNAIRES RETURNED 


: Percent- 
Number ~~~ 
age 
Total membership American 
College of Radiology, 1946.. 1,820 100 


Questionnaires returned....... 886 49 
Radiologists who did not reply. 


Questionnaires Used 


Total questionnaires returned. . 886 
No information or radiologist 
tnd Cae wn’ 6 


Replies from radiologists on ac- 
tive duty with Army, Navy, 
Public Health Service, or 
Veterans Administration... . 30 


Questionnaires used.......... 850 


TABLE XVII 
DISTRIBUTION OF RADIOLOGISTS ACCORDING TO THOSE 
WITH FULL TIME PRIVATE OFFICE PRACTICE AND 
THOSE WITH FULL OR PART TIME 
PRACTICE IN HOSPITALS 


Num- Per- 
ber centage 


Radiologists ‘ich full time 


practice (no hospital practice).. 146 17 
Radiologists who are directors of a 
hospital radiological department 582 69 
Associates of directors of hospital 
radiological departments....... 122 14 
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allow for the cystoscopic room in the de- 
partment of radiology and for expansion 
of facilities by addition of accessory equip- 
ment only. 

Some of the suggested plans examined 
made no allowance for therapy in institu- 
tions of less than 100 beds. When therapy 
was added to the 200 bed hospital plans, 
more space was devoted to this 16.2 per 
cent of the patient load than had originally 
been planned for the roentgenographic 
work. 

The personnel for a department, as 
shown in the staffing guides studied, seemed 
to be based entirely upon the needs accord- 
ing to the hospital bed capacity,'$ without 
any consideration or anticipation of out- 
patient work for the department of radi- 
ology. 

The lack of such information has led to 
the appointment of a committee within the 
American College of Radiology, which 


TaB_LeE XVIII 


RADIOLOGISTS, IN HOSPITAL RADIOLOGICAL 
DEPARTMENTS! 
Num- Per- 


Full Time or Part Time 
ber centage 


Full time in 1 hospital........... 250 35 
Part time in I or more hospitals... 454 65 


Number of Hospitals 
Radiologists who practice in 1 hos- 


Radiologists who practice in 2 hos- 
Radiologists who practice in 3 hos- 
Radiologists who practice in 4 or 
more hoepetals. 56 8 


Number of Radiologists Who Practice in an Office in 
Addition to Hospital Practice 


Radiologists with office practice as 


well as hospital practice........ 420 60 
Radiologists with no office practice 269 38 
Did mot dicate... 15 2 


| 
| 
| 
| 


al 
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TABLE XIX 
DISTRIBUTION ACCORDING TO PERCENTAGE OF GROSS OR NET RECEIPTS!° 


(Not All Radiologists Reported a Figure) 


Percentage Division of Gross Receipts Percentage Division of Net Receipts 


Radiologists Reporting Radiologists Reporting 


Amount Amount — 

Number Percentage Number Percentage 
22 8 2 4 
7 54 21 4 7 
50 20 7 13 
120 47 g0 to §5%.... 27 51 
60 to 65%..... 10 4 8 1§ 
70 to 75%..... 70 to 75%.... 5 10 


Taste XX 
DISTRIBUTION ACCORDING TO SALARY PLUS PERCENTAGE OF GROSS OR NET RECEIPTS!° 
Salary Plus Percentage of Gross Receipts Salary Plus Percentage of Net Receipts 


Radiologists Reporting Radiologists Reporting 


Amount Amount 
Number Percentage Number Percentage 

9 30 4 15 
7 2 4 15 
7 20 8 30 
9 30 go to §5%.... 11 40 

committee is now working with the archi- Taste XXI 
tectural divisions of the manufacturers of — pis1 RIBUTION ACCORDING TO RATIO OF NET TO GROSS 
roentgen-ray equipment and of films, and INCOME FOR INDEPENDENT PRACTITIONERS IN 
with the American Institute of Architects, HOSPITALS 


forth suggested standards for planning = 
radiological departments having an actual Radiologists Reporting 


in the preparation of a manual setting (Not All Reported Total Gross and Net Income) 


or predicted daily patient load. It is now sha : . 
considered essential that a serious study be ___ 
made of all possible sources of patients for 30 to 40o%...... ig, 5 10 
both diagnosis and therapy and that the 45 to 55%........ : 28 56 
~ O07 42 
planning be executed before the department © 05% 4 
is built, rather than after it has been in ‘°° °°“ Be 


In two previous economic surveys!?2 —— 
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it was determined that the majority of 
radiologists practiced alone. In 1939 it was 
shown that 18 per cent of the radiologists 
reported a partnership, but in 1947 this 
had increased to 22 per cent who reported 
that they had a partnership with one or 
more radiologists. The greatest number of 
such associations have been found to be in 
those instances where a private office is 
operated either with or without hospital 
connections. Group practice of radiology 
has been found to be a far more frequent 
form of association in the Middle West 
than it is in other parts of the country. 
The individual hospital radiologist, even 


TABLE XXII 


DISTRIBUTION OF RADIOLOGISTS WHO PRACTICE IN 
HOSPITALS;!° ACCORDING TO OTHER FACTORS 


(Totals in Each Instance Vary with the Number 
Reporting that Item) 


Radiologists 
Reporting 
Num-  Per- 
ber centage 
1. Radiologists who pay associates.. 92 13 
Radiologists who do not pay asso- 
ciates or have no associates in 


2. Radiologists who own all the 
roentgen-ray equipment in hos- 
Radiologists who own part of the 

roentgen-ray equipment in hos- 

Radiologists who own no roent- 


gen-ray equipment in hospital. 630 9! 

3. Fees collected by radiologists.... 115 16 
Fees collected by hospital... ... 595 84 

4. Technicians paid by radiologists. 76 10 
, Technicians paid by hospital.... 634 go 
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though not salaried, is considered a hospital 
employee if he receives remuneration direct 
from the hospital. Only a small percentage 
of these radiologists own any of the equip- 
ment in the hospital, buy any of the sup- 
plies or pay any of the technical or clerical 
help. However, the associates and assist- 
ants in a hospital department are paid, in 
the majority of instances, by the radiologist 
and not by the hospital. 

In the previous studies conducted by the 
American College of Radiology, as well as a 
more recent one in conjunction with the 
Brookings Institution, it has been quite 
evident that the question is not how much 


TaBLe XXIII 


HOSPITAL EMPLOYEES—INDEPENDENT 
PRACTITIONERS 
86% Of radiologists practicing in hospitals—em- 
ployee 
Independent practitioners in hospitals 


. Of all radiologists are employees of hospitals 
Independent practitioners in a hospital or office 


37% Hospital radiologists salaried employees in 1939 
32% Salaried employees in 1946 


) Of radiologists reported office practice only in 
1939 

% Reported no hospital connection in 1946; 4% 
decrease 

3% Practice to some extent in a hospital roentgen- 

ray department 


All radiologists receiving direct direct remuneration from hos- 
pitals are designated as employees irrespective of the method of 
division of fees. 


TABLE XXIV 


OWNERSHIP OF MEDICAL ROENTGEN-RAY 
EQUIPMENT!? 


Diagnostic and therapeutic 
installations in United 
States hospitals 
Diagnostic 
Therapeutic (duplicated) 

{oentgen-ray installations 
owned by private physi- 
cians (under 65 years of 
age) in the United States 32,250 


Total medical roentgen-ray installations 37 5420 


| 
| 

| 

| 
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medical radiological service is being ren- 
dered to the public but that the most im- 
portant factor is the type and quality of 
the service. 

No comment has been made about vari- 
ations in fee schedules in various parts of 
the country, the growth of mass surveys 
or some of the other phases of the practice 
of radiology. Discussions of these were 
not considered necessary to carry out the 
original intention of this report which has 
been to show the extent of the practice of 
radiology in the United States—how and 
by whom it is done. 

A number of tables accompany this dis- 
cussion in order to better illustrate statisti- 
cal information and comparative figures 
not included in the paper. 


326 North Ingalls St. 
Ann Arbor, Mich. 


TABLE XXV 
DISTRIBUTION OF PHYSICIANS IN THE 
UNITED STATES OWNING THEIR OWN ROENTGEN- 
RAY UNITS BY TYPE OF PRACTICE!” 


ESTIMATED 
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TABLE XXVI 
ESTIMATED DISTRIBUTION OF PHYSICIANS OWNING 
ROENTGEN-RAY EQUIPMENT!? 


By City Size 
General Special- 


Percent- 
age of 
Estimated 
‘ otal 
Number 
Physi- 
Total Owning 
Type of Practice  Physi- —_Roent- 
Owning 
clans gen-Ray 
Roent- 
Equip- 
gen-Ray 
ment 
Equip- 
ment 
General practitioners 73,079 19,680 61.0 
General surgery 19,976 3,000 9-3 
Internal medicine 12,079 2,200 6.8 
Radiology 3,559 I, 300 4.0 
Eye, ear, nose, throat 10,788 I ,OgO 
Dermatology 2,110 1,050 $a 
Industrial medicine 2,122 840 2.6 
Orthopedic surgery 2,532 810 2.5 
Pediatrics 6,321 750 2.3 
Urology 2,869 700 2.3 
Cardiology 916 290 0.9 
Gastroenterology and 
tuberculosis 2,277 200 0.6 
Obstetrics and gyne- 
cology 6,798 180 0.6 
Allergy 703 160 0.5 


City Size Total 

Practice ist 
Under 5,000 6,490 6,490 
§ ,O00—- 25,000 4,530 1,890 6,420 
25 ,000- 50,000 g8o 2,150 3,130 
50,000-100,000 1,770 15740 
Over 100,000 5,910 6,790 12,700 
Total 19,680 12,570 32,250 

By Geographic Area 
; General Special- 

Geographic Area Pe Total 

Practice ist 
New England I ,260 920 
Middle Atlantic 5,150 4,230 9,380 
Central 6,200 2,610 8,810 
South and Southwest 4,310 2,620 6,930 
Mountain and Pacific 2,760 2,190 4,950 
Total 19,680 12,570 32,250 


Approximately 20 per cent of roentgen-ray equipment is owned 
in cities under 5,000 where 3 per cent of the radiologists are lo- 
cated and approximately 40 per cent where 57 per cent_of the 
radiologists practice. 
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TasLe XXVII TABLE XXX 
ROENTGEN-RAY EQUIPMENT INSTALLATIONS COMPARATIVE DISTRIBUTION OF ROENTGEN-RAY 
19,600 General practitioners 


1,300 Radiologists Roentgenographic examinations (30,355) 51.88% 
12,000 Specialists Photofluorograms (19,677) 33.64% 
1,000 Clinics and other groups Roentgenoscopic examinations (8,465) 14.48% 


5,200 Hospitals (non-governmental) - 
Total patients 58,497 100.00% 
39,000 (1,800 therapy duplicated) 
University of Minnesota Hospitals. 


Roentgen-Ray Equipment Units 


20,000 General practitioners I unit each 
3,000 Radiologists 2.5 units each 

12,000 Specialists I unit each 
2,000 Clinics 2 units each 
13,000 Hospitals 3 units each 


50,000 (1,800 therapy duplicated) 


I roentgen-ray unit per 3,000 population. 


Taste XXVIII 
ROENTGRAPHIC EXAMINATIONS BY CONDITIONS 
ESTIMATED VALUATION AND DEPRECIATION OF 


ROENTGEN-RAY EQUIPMENT IN THE Per Cent 


UNITED STATES 
50,000 Roentgen-ray units in hospitals, of- Stomach, duodenum, esophagus.......... 12,22 
$4,000 Average investment equipment, ac- 
$200,000,000 Initial cost of roentgen-ray equip- Skull orbits, sella turcica................ 4-42 
ment in United States Pelvis and hip joints................ es 
$30,000,000 Annual depreciation at 15% 3.17 
$o.20 Per person population in United Urographic excretion................... 2.82 
States per year ax. 
1.85 
Sinuses, paranasal and mastoids......... 1.80 
Taste XXIX 58 
ROENTGEN-RAY TECHNICIANS Urograpmc, 
20,000 Roentgen-ray technicians in the United Shoulder girdle........................ 1.85 
States (U. S. Dept. of Labor) 0.77 
10,000 Partially trained technicians (estimated) CTE 0.59 
7,265 Registered technicians (September, 1950, Ribs andsternum...................... 0.58 
Registry report) 0.48 
Hospital Employment of Technicians Ventriculogram..............-.+sse00s 0.47 
Year Full Time Part Time 0.44 
1948 7516 1,604 
Total number of examinations 30,355 100.00 


Note decrease in number of employed hospital technicians 
1945-1948. 1947-1948 University of Minnesota Hospitals. 


| 
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1939, 773, 943-948. 


13. Elements of the General Hospital, United States 
Public Health Service, Hospital 
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TABLE XXXII 


Photofluorograms 
Roentgenoscopy 
Therapy 


Total Patients 


Deep therapy, 200, 220, and 400 


Roentgenographic examinations (30,355) 
(19,667) 28.2% 

(8,465) 
(11,465) 16.2% 


69,952 
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DISTRIBUTION OF ROENTGEN-RAY USE!’ 


100.0% 


Comparative Distribution of Roentgen Therapy 


kv. (peak) (9,063) 79.0% 

Superficial therapy, 100-140 kv. 
d stat (peak) (2,299) 20.2% 
Facilities Contact therapy (103) 8% 


Section, Hospitals, May, 1946. 


14. Enrollment Reports. 1950, Blue Shield Medical 


Care Plans. 


15. Hopces, | 


Head 
Bone and joint 
Gastrointestin: 
der 
Genitourinary 
Chest 


J. 


Cataloging x-ray experiences. 


Total number therapy patients 


University of Minnesota Hospitals. 


TasBLe XXXIII 


ANATOMICAL DISTRIBUTION OF EXAMINATIONS IN BOTH TEACHING 


il, gall blad 


A. Grace Hospital, Detroit, Michigan, 19454 


AND NON-TEACHING HOSPITALS 


\ B c D E 
(17,000) (17,000) (25,000) (30,000) (41,000) 
1,431 1,108 2,106 2 435 3,686 
4,406 6,843 8,731 6,%85 11,829 
4,234 3,428 2,150 8,192 6,528 
1,455 735 E730 25332 2 {290 
§ § 9,437 10,908 10,378 


B. St. Joseph Mercy Hospital, Ann Arbor, Michigan, 19486 
C. Kern County Hospital, 
D. University of Minnesota Hospitals, Minneapolis, Minnesota, 1947.!7 

E. University of Michigan Hospital, Ann Arbor, Michigan, 1941." 

F. University of Michigan Hospital, Ann Arbor, Michigan. Compiled 1935-1945! 


Bakersfield, California, 1949.5 


TABLE XXXIV 


PERSONNEL EQUIPMENT PATIENT RATIO FORMULA! 


Patients per radiologist per year—19.6 (20 per day) 
Patients produce 20 examinations 

Therapy patients or 3.25 therapy per 20 patients 
Examinations and treatments per radiologist per day 
Examinations and treatments per radiologist per year 
Patients per person personnel per day 

Sq. ft. per patient per day desirable, 50 sq. ft. minimum 
Minimum investment equipment per patient per day 
Films per examination. $1.00 film and $0.07 chemical cost 
Per person community population for roentgen ray per year 


Average revenue per examination. Bad debts, free work, 
adjustments, etc. Formula applicable to general non- 
teaching hospitals and offices. Efficiency dependent upon 
layout of department and types of patients. 


11,465 100.0% 


(350,000) 


343372 


114,349 


| | 
t 
$7,920 
18 ,277 
115,137 
) 
J 
‘ 16.6 
16.2% 
1.400 
| £.6 
2 
100 
2 
$1 
/ 
+ 
5 
$7 .00-8 .00 
®) 
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TABLE XXXV 


ACCUMULATED PERSONNEL TIME PER PATIENT 


5.6 Patients per person personnel per day 


10 Personnel—s6 patients (2 radiologists; 4 technicians; 1 dark room; 1 secretary regis- 


tration clerk; 1 orderly; 1 typist) 


56 Patients—g therapy (16.2%) 47 roentgenographic or 56 examinations (16.6 patients 
20 examinations; 20 in 36 out-patients) 


65 Total examinations and treatments 


Time 

Procedure Required 

Minutes 
Registration, appointments, collecting, etc. 6 
Checking required, wet films, therapy "7 
Positioning, filming, treatment 12 
Processing, marking, filing: 4 min. per film (2.5 per exam.) 10 
Roentgenoscopy, interpretation, consultation dosage 12 
Typing, indexing, record keeping, filing 7 
Transportation—in-patients only 6 
Accounting, insurance, billing, etc. 12 
Total accumulated time per patient 72 
Clerical—Registration, accounting, record keeping 25 
Technical—Filming, processing, therapy, film storage 22 
Medical—Roentgenoscopy, interpretation, consultation, therapy supervision 19 


TaBLeE XXXVI 


AVERAGE OPERATION EXPENSE OF DEPARTMENT OF 
RADIOLOGY IN BOTH LARGE AND SMALL HOSPITALS 


40-45% 
50-55% 
33% 
22% 
45-50% 


Gross income (collections) general over- 
head 

Collections for professional personnel 

Of general overhead—salaries, films, chem- 
icals 

Salaries—non-professional personnel 
Films and chemicals 

Of general overhead—fixed charges and 
other supplies 

Department fund 


16. 


Pub. Health Rep., Vol. 62, No. 31, Tubercu- 
losis Control Issue No. 18, GPO, Washington, 

Kirkiin, B. R., Secretary American Board of 
Radiology. Personal communication. 

Modern Medicine, Minneapolis, Advertising 
Sales Pamphlet, 1949. 


. SCHAFER, Marcaret K. Staffing of the general 


hospital. Publication No. G 25-49, American 
Hospital Association, 1949. 


. Stnat, N., School of Public Health, University of 


Michigan. Personal communication. 


. Wrprup, T., and Atrman, I. Costs of hospitalized 


acute illness. 7.4.M.A., 1950, 144, 835-839. 
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ROENTGEN TREATMENT OF 
CERVICAL SPONDYLOSIS* 
A FOLLOW-UP EXAMINATION OF 625 PATIENTS 
By JOHAN LUNDAR 


OSLO, NORWAY 


ERVICAL spondylosis is here defined 

as the aggregate of the degenerative 
wear and tear phenomena which frequently 
occur with increasing years in the middle 
and lower part of the cervical spine—to- 
gether with its associated symptoms 

Anatomicopathologically cervical spon- 
dylosis includes (1) lesions of the interverte- 
bral disc and associated bone reaction, 7.¢., 
osteochondrosis, (2) exostotic formations 
such as lipping and spiculation, 7.e., spon- 
dylosis in the narrower sense of the word, 
and (3) deforming arthrosis of the small 
intervertebral joints. 

The intervertebral foramina and the 
vertebral canal may be narrowed, partly 
by osteophytes, partly by disc protrusion 
or herniation of the nucleus pulposus. Both 
are regarded as attributable to the same 
disease of which the disc lesion is the pri- 
mary cause. This may result in compres- 
sion of the spinal nerve roots, of the verte- 
bral artery, vein and vertebral plexus of 
sympathetic nerves, respectively. An as- 
sociated perineuritis with edema may ag- 
gravate the symptoms which are stiffness 
and pain in the neck radiating to the oc- 
ciput, shoulder and arm with paresthesia of 
the fingers, and some less constant features. 

Monotonous and unbalanced work, par- 
ticularly with pull on the arms and spastic 
fixation of the shoulder girdle may be con- 
sidered as exciting causes. Anything that 
may interfere with the physiological 
stretching of the nerve plexus must be 
considered an etiological factor, viz., spon- 
dylosis with exostosis and protrusion of a 
disc, associated inflammatory phenomena, 
scalenus anticus syndrome, or muscular 
spasm. 

The diagnosis is suspected from the 


symptoms and should be verified by roent- 
genographic examination. 

It is an established fact that roentgen 
treatment may alleviate pain resulting 
from arthrosis and spondylosis. The meth- 
od of treatment has been used on an in- 
creasing scale during the past twenty-five 
years in this country. The importance of 
these diseases regarding efficiency of work, 
from reduced joy of work to loss of working 
hours and disability, is being given an ever 
increasing attention. Considerable sums 
have been and are being invested in treat- 
ment for arthrosis and spondylosis. Thus, 
it is of essential importance to clarify 
whether or not roentgen treatment can be 
considered a useful method in the treat- 
ment of these diseases. 

As regards roentgen treatment of cervi- 
cal spondylosis, no representative series 
have appeared to my knowledge. It is 
rather surprising how little attention is 
being paid to this method of treatment in 
the Anglo-American literature. It seems 
that more stress has been placed on the 
mechanical etiological factors, and the 
treatment suggested has been mainly di- 
rected towards reducing the strain by 
mechanical means (traction, collars, etc.) 
or, in some instances, neurosurgery. 

The paper presented by von Pannewitz‘ 
in 1933, R6éntgentherapie der Arthri- 
tis deformans” comprises no less than 1,507 
cases. However, most of these cases were 
arthrosis confined to the joints of the ex- 
tremities. The series thus merely includes 
223 cases of spondylosis, among which there 
were only 24 cases of cervical spondylosis. 
The excellent results presented by von 
Pannewitz for the total material cannot 
therefore be considered conclusive regard- 


* From Diakonhjemmets Sykehus, Oslo, Noway. The Roentgen Department, Chief Physician: Asbjérn Holtermann. 
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TABLE 
ROENTGEN TREATMENT OF CERVICAL SPONDYLOSIS 
Patients treated during the two year 
period 1945-1947 
Observation period: Maximum 3 years, 
minimum I year 


Total number of patients treated—first time— 980 
Dead 15 
Not traceable 24 
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irradiation. We have had the impression, 
during our work with these patients, that 
the treatment has been of great aid in most 
cases, though recidivation evidently oc- 
curred sooner or later in many instances. 
In order to give a numerical presentation 
of the results, we have followed up all 
patients treated during a two year period. 

We wrote to all these 980 patients and 


No response = 315 (32%) 354 asked them to report at the hospital for 

wen — re-examination or to fill out an enclosed 
Contacted , 626 questionnaire. Fifteen were dead, 24 could 
not be traced, and 315 did not reply (Table 


Actual series 625 (64%) 


* Unfit for use. 


ing the effect of roentgen treatment in 
cervical spondylosis. 

Forsberg? presented at the congress of 
neurologists in Stockholm in 1938 a series 
of 72 patients. 

Brinch,! in 1944, reported the results in 
164 patients. 

In our department, Dr. A. Holtermann 
has paid special attention to this disease, 
and a great number of patients have dur- 
ing recent years been treated with roentgen 


I). 

The answers received were compared 
with the therapy charts. The group re- 
examined at the hospital and the group re- 
examined by means of questionnaires were 
considered separately. However, as similar 
results were obtained regarding all essential 
points, both groups were later considered 
as a whole. 

In order to check the group which did 
not respond to our appeal, patients whose 
names started with"A and B, viz., about 25 
patients, were contacted over the tele- 
phone. In this manner we obtained about 
100 per cent response from these patients. 
As the information received in this manner 


TABLE I] 


DISTRIBUTION ACCORDING TO AGE AND SEX 


Total Women Housewives 
No Per Cent No. Per Cent No. Per Cent No. Per Cent 
I, <20 yr. fe) fe) 
2. 20-29 yr. 16 3 2 I 14 “ 5 2 
3. 30-39 yr. 56 9 1S 10 41 9 31 9 
4. 40-49 yr. 188 30 42 28 146 31 96 28 
5. 59-59 yr. 202 32 45 30 157 33 23 35 
6. 60-69 yr. 127 20 33 22 94 20 78 22 
42 FIO yt. 36 6 14 9 22 4 15 4 
625 151 474 348 
247% 76% 73% 
Bentzen 117 46 71 a 
40% 60% 53% 
Brinch 164 36% 64% 
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Taste III 
RESULTS 
Women Men 
No. Per Cent seats 
No. Per Cent No. Per Cent 
1. Complete relief 187 30 (29.92) 130 27 57 28 
2. Considerable relief 251 40 (40.16) 194 4I 57 38 
3. Improvement 126 20 (20.16) 96 20 30 20 
4. No improvement 61 10 (9.76) $4 11 7 4 
625 474 ISI 
215 164 72 625 
von Pannewitz Brinch Forsberg Lundar 
Per Cent Per Cent Per Cent Per Cent 
I. 24 18 29 30 
2. 39 49 33 40 
3. 22 21 27 20 
4. 24 12 II 10 


did not deviate from that otherwise ob- 
tained, we believe that the 625 patients 
who were re-examined constitute a repre- 
sentative portion of the entire series. 
None of the patients were under the age 
of twenty, and more than half of the pa- 
tients were aged forty to sixty years (Table 
11). The distribution according to age was 
fairly the same for men and women. There 
were 76 per cent women of which 73 per 
cent were housewives. This preponderance 
of women and housewives is_ probably 
mainly or entirely related to the fact that 
our hospital is situated in a residential dis- 
trict. However, there is a definite prepon- 
derance of women and housewives also in 


other series, e.g., in that published by 
Brinch, Denmark, and among 117 patients 
treated during 1948 at Dr. Bentzen’s In- 
stitute which is in the center of the city of 
Oslo. 

The results (Table 111) are divided into 
four groups according to von Pannewitz. 
For a comparison the results obtained by 
von Pannewitz (columna totalis) and those 
obtained by Brinch, whose series were 
treated with a somewhat different tech- 
nique, and those in Forsberg’s series, are 
given. 

In 70 per cent in the present series ex- 
cellent results were obtained, and go per 
cent were benefited by the treatment. 


TaBLe IV 


RESULTS IN RELATION TO AGE 


3 5 6 7 ome 
20-29 30-39 40-49 50-59 60-69 >70 
Per Per Per Per Per Per Per 
Cent Cent Cent Cent Cent Cent Cent 
Ie 4 25 II 19 61 39 55 27 Lxe) 39 6 17 187 30 
2. 5 31 29 52 68 36 85 42 47 37 17 47 251 40 
ZI IO 18 40 21 40 20 21 10 28 126 20 
4. 2 13 6 II 19 10 22 II 9 ‘ 3 8 61 10 
16 56 188 202 127 36 625 
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TABLE V 
INCIDENCE OF RECURRENCE 

Number of cases 625 

No improvement 61 

Improvement 564 

Recurrence 248 (44%) 

No recurrence 316 (56%) 

Time of Recurrence Relation to Improvement 

No. Per cent Recurrence 
I. <2 mo. 2 I 1. Complete relief 187 87 47% 
2. 2-6 mo. 32 13 2. Considerable relief 251 108 43% 
3. 6-12 mo. 76 30 3. Improvement 126 53 2% 
4. 1-3 yr. 138 56 

- 564 248 


The results obtained for the various age 
groups (Table 1v) were fairly the same, 
though particularly good results were ob- 
tained for the 127 patients in the sixty year 
group. 

In about 50 per cent of those patients 
showing relapse, it did not occur until after 
one year or more (Table v). It is only in 
the group where complete relief was 
achieved that recurrence can be definitely 
ascertained. The recurrence is usually mod- 
erate and responds to repeated treatment. 


About 50 per cent of the patients had 
had their symptoms for more than two 
years before roentgen treatment was 
started (Table v1). The results are better, 
the earlier the treatment is instituted, 
though considereation must be given to 
the tendency to spontaneous improvement. 
However, excellent results were also ob- 
tained in the 316 patients who had had 
symptoms for more than two years. 

The incidence of recurrence is higher, the 
longer the duration of symptoms (Table 


TABLE VI 


DURATION OF SYMPTOMS 


No. Per cent 
65 fe) 
105 

139 

316 51 

625 


Duration of Symptoms in Relation to the Results 


I : 3 4 
Results: <2 mo. 2-6 mo. 4-9 yr. >2 yr. 
Total Percent No. Percent No. Percent No. Percent No. Percent 
I 187 30 39 60 40 38 42 30 66 21 
2 251 40 19 29 37 35 64 46 13 41 
% 126 20 5 8 21 20 23 17 77 25 
4 61 10 2 3 7 7 10 7 42 13 


625 65 105 


| 
| 

| 

| 

| 
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TABLE VII 


I 2 

Recurrence: <2 mo. 2-6 mo 
<2 mo. fe) 
2. 2-6 mo. 2 5 
3. 6-12 mo. 4 9 
17 36 
of: 63 98 
/O 27 37 


RECURRENCE IN RELATION TO DURATION OF SYMPTOMS 


4 Total 
>2 yr. 

2 2 

q 18 2 

14 46 76 

33 75 138 

56 139 248 

129 27 564 

43 50 44 


vi). Thus, not only are better results ob- 
tained, but relief will persist longer, the 
earlier the treatment is instituted. 

Roentgenograms of the cervical column 
(Table virt) were available for 408 patients 
who were confined to § various groups ac- 
cording to our classification as shown below. 
(Fig. 1, 4 and B, 2, 3, 4, 4 and B, 5, A 
and 

Normal conditions were found in 2 pa- 
tients only. An entirely normal cervical 
spine is an exceptional finding in healthy 
adult subjects. Definite disc lesions were 


present in 61 per cent of the patients. How- 
ever, the reults, like the symptoms, bear 
very little relation to the roentgenographic 
findings. Considerable relief was obtained 
in 76 per cent in group I, in 76 per cent in 
group 2, in 7I per cent in group 3, and in 
69 per cent in group 4. 

The incidence as well as the severity of 
the roentgenopraphic changes increases 
with increasing age (Table 1x). 

Treatment (Table x) consists of six ap- 
plications of 125 r through a posterocervical 
field over a period of four weeks (ist, 4th, 


Taste VIII 


ROENTGENOGRAPHIC CHANGES 


Group: No. Per cent 
2 0.5 
71 1738 
3. 87 21.0 
123 30.0 
4. 125 31.0 
408 65.0 
217 35.0 
625 
in Relation to Results 
Total ° I 2 3 4 
Per Per Per Per Per P 
No. No No. 
cent cent cent cent cent cent 
I. 187 30 I 50 27 38 28 32 36 30 
2. 251 4° ° ; 27 38 38 44 51 4! 48 38 
3 126 2 fe) 10 14 12 14 28 23 21 17 
4. 61 10 I 50 7 10 9 10 8 6 17 14 
625 2 71 87 123 125 


— 9st 
| 
| 
| 
| 
| 
| 
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Fic. 1, (4) and (B) Group o: Normal conditions 


Fic. 2. Group 1: Small exostotic formations Fic. 3. Group 2: Larger exostotic formations 
on the uncinate processes. on the uncinate processes. 


x 
ae 
at 


{ 
4 


4 


Fic. 5, (4) and (B) Group 4: Marked disc lesions. 


4 
4 
Fic. 4, (4) and (B) Group 3: Moderate disc lesions. 
4 
4 
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TABLE IX 


ROENTGENOGRAPHIC CHANGES IN RELATION TO AGE 


Total 
20-29 30-39 40-49 50-59 60-69 70 
Per No. Per No Per No No. 
cent cent cent cent cent cent cent 
I 9 I I fe) 2 0.5 
37.5 29-23 13. 7 8.5 I 5 
2. 27 39 30 24 7 8.5 2 9 87 
3 10 38 30 43 34 27 33 4 18 123 30 
4. 3 7.5 21 16 45 36 41 15 68 


CO 


7th, 14th, 21st, and 28th days). After a 
rest of six weeks a second course is given, 
and in some instances a third course after 
an additional rest of six weeks. About 50 
per cent of the patients received one course 
of treatment only. Serious side effects or 
injuries as a result of the treatment have 
not been observed. Improvement usually 
occurs after two weeks during the course 
of treatment. Our impression is that more 
permanent results are obtained when three 
courses of treatment are given at intervals 
of six weeks. If this does not achieve the 
purpose, roentgen treatment is considered 
useless. 

Symptoms (Table x1). 1. Stiffness and/or 
pain confined to the neck. 2. Occipital 
pain—Barre’s syndrome. 3. Shoulder pains. 
4. Pain in the arms. 5. Paresthesia of the 
fingers. 6. Other symptoms, mainly thoracic 
pain and stenocardiac pain. 

Pain in the arms and paresthesia of the 
fingers are a frequent occurrence in women. 


TABLE X 


COURSES OF TREATMENT 


No. Per Cent 
1. I course (6 sittings) 302 48 
2. 2 courses 185 30 
3. 3 courses 96 15 
4. 4 Or more courses 42 7 
625 


| 
oo 


Otherwise the symptoms are largely the 
same in both sexes. 

The symptoms are aggravated by cer- 
tain types of work, particularly in women 
(Table x11). Daily carrying of packages, 
etc., is the greatest cause of aggravation, 
next comes knitting. 

Only lesions showing a definite relation 
to the occurrence of symptoms are included. 

Previous to roentgen therapy, treatment 
consisted mainly of novocain injections, 
massage, hot baths, thermopenetration and 
similar physical treatment. Such treatment 
in addition to roentgen irradiation was 
given in only 4 per cent of the present series, 
and may thus be assumed not to have inter- 
fered with the results to any noticeable 
extent. On the other hand, 
the patients received simultaneous roent- 


TaBLe XI 
SYMPTOMS 
Women Men 
Per 
No. 
Cent No Per lo Per 
Cont 
I 565 90 426 go 139 692 
a 393 301 g2 ‘6! 
3 541 87 423 89 118 78 
4 499 80 goo 84 99 66 
5 422 68 343 72 79 §2 
6 46 7 12 8 


of 625 474 151 


24 per cent of 
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gen irradiation of the shoulder, arm or 
dorsal column at the time of the irradiation 
of the neck. This may to some extent ob- 
scure the results. 

Nocturnal pain disturbing the sleep was 
present in 82 per cent of the patients. 

In 24 per cent of the patients the lesion 
was the reason for absence from work. This 
figure, however, is not representative be- 
cause many housewives very rarely report 
sickness. 

In 60 per cent of the cases, the patient 
stated that the position of the head and 
the arrangement of the pillow during sleep 
was of certain importance. 

One criticism of the present series may 
be that we have no control group. An ad- 
equate group of patients with the com- 
plaints mentioned, which has not received 
any treatment, should have been re-ex- 
amined after a similar observation period. 
Such control material, however, is not, for 
obvious reasons, available, as the majority 
of these patients are so uncomfortable that 
they sooner or later undergo some kind of 
treatment. 


SUMMARY 


Spondylotic changes in the cervical spine 
occur in practically all adult human beings, 
and show an increasing incidence with in- 
creasing age. Symptoms, however, are only 
produced in a comparatively small per- 
centage of the cases, and are then mainly 
confined to the ages forty to sixty years, 
with a marked female preponderance. Cer- 
tain work, particularly carrying packages, 
knitting, etc., is an exciting cause, though 
it bears no relation to the severity of the 
spondylotic changes. Roentgen treatment 
produces no visible effect as to the spon- 
dylotic changes, though it alleviates the 
pain in go per cent of the cases. Better and 
more permanent results are obtained the 
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TABLE 


XII 


Aggravation of Symptoms Caused by 
Certain Work: 
Women 430 of 474: 91% 
Men 85 of 151: 56% 


§15 of 625: 82% 


Injury of head or neck 
30 of 625: 5% 
Other treatment instituted previously 
273 of 625: 44% 
Other treatment 
treatment 
24 of 625: 4% 
Concurrent roentgen treatment (dorsal column, 
shoulder, arms) 
149 of 625: 24% 
Nocturnal pain 
510 of 625: 82% 
Absence from work 
153 of 625: 24% 
Importance of position of head in bed 
375 of 625: 60% 


simultaneous with roentgen 


earlier the treatment is instituted. Recid- 
ivation occurs sooner or later in about 50 
per cent of patients in which relief is ob- 
tained, but is usually moderate and can 
usually be controlled by repeated roentgen 
treatment. 


H. Heyersdahlsgt. 1? 
Oslo, Norway 
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DIRECTED BEAM THERAPY* 
A ROTATIONAL THERAPY CHAIR 


By BERTRAM V. A. LOW-BEER, M.D. 
University of California Hospital 
SAN FRANCISCO, CALIFORNIA 


NE of the problems in radiation treat- 

ment of deep-seated cancer is the un- 
avoidable irradiation of healthy tissues 
surrounding the pathological focus. The 
protection of the healthy tissues around a 
tumor is of paramount importance for the 
successful treatment of the patient, since 
many immediate and late untoward effects 
of radiation therapy are the direct result of 
irradiation of the normal tissues. Further- 
more, it may be that the radiation dose 
required to destroy a deep-seated tumor is 
greater than can be tolerated by the sur- 
rounding normal tissues. Frequently, there- 
fore, one must be resigned to delivering a 
dose inadequate to destroy the tumor in or- 
der adequately to protect the surrounding 
tissues. In the course of years, attempts 
have been made to deliver the greatest 
possible radiation dose to the tumor and 
the smallest possible dose to the surround- 
ing tissues. The problem, however, has not 
been solved although progress has been 
made by increasing the generating poten- 
tial, the filtration of the roentgen-ray beam 
and the target-skin distance. Direction of 
the radiation beam toward a deep-seated 
tumor through multiple skin portals or 
rotatory irradiation most nearly approaches 
a solution of the problem, by centering the 
rays on the lesion which lies in the point 
of beam convergence or axis of rotation. 
In rotatory irradiation the axis field is con- 
tinually irradiated, whereas all points situ- 
ated outside the axis field are exposed to 
radiation only during the time that the 
beam passes through that segment of tis- 
sues. The ratio of tumor dose to surround- 
ing normal tissue dose, and more especially 
to skin dose, is a function of a number of 
factors, such as size of the beam, quality of 


radiation, tube target-tumor axis distance, 
and size (diameter) of body irradiated. 

Many investigators have studied dose 
distribution in rotational therapy, and al- 
though many problems of differential ir- 
radiation have been solved, many others 
remain for further investigation. It is now 
recognized that certain lesions are particu- 
larly suitable for rotational therapy, while 
others may be better treated by partial 
rotation or by oscillation of either the 
roentgen-ray beam or the patient. Finally, 
a single plane horizontal motion using 
megavoltage radiation and a very narrow 
line beam may prove to be of value in secur- 
ing differential irradiation. 

This report describes a specially designed 
treatment chair fer rotational radiation 
therapy which facilitates (1) complete ro- 
tation at various speeds, (2) partial rota- 
tion, or oscillation, and (3) linear recipro- 
cating motion. 

The device* consists of three main parts: 
(a) the chair, (b) the drive mechanism, and 
(c) the position indicator. The device rests 
on a steel frame on the underside of which 
are mounted four wheels which engage in a 
grooved track (Fig. 1). The wheels are 
motor driven. A start and reverse switch is 
provided so that the entire device can be 
mechanically moved along the tracks to the 
desired distance from the roentgen-ray 
tube. 

The chair consists of the seat, foot and 
knee supports, arms and head rest (Fig. 1). 
In the design of this unit every possible 
means was used to give proper comfort and 
support to the patient and to maintain a 
fixed position. 


* The chair was built by Max Toby of the Industrial Specialties 
Company of San Francisco, California. 


* The work done in developing this chair was financed by a grant from the American Cancer Society. 
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Fic. 1. Shows details of rotational therapy chair: (1) head support; (2) position indicator; (3) arm rest; (4) 
hand crank to adjust foot supports vertically; (5) hand crank to adjust foot rest at any desired angle; (6) 
hand crank to adjust knee supports; (7) hand crank to adjust chair seat to front or back; () hand crank 
to adjust chair seat laterally; (9) hand brake to fix chair at any point of rotation; (zo) limit switches ad- 
justable on (72) protractor disc; (77) shift lever to connect the rotating, oscillating or reciprocating mecha- 


nism to the variable speed drive; (73 
to move chair along tracks. 


The seat itself is of the bucket type 
adapted from a tractor driver’s seat. The 
arm supports are made of aluminum tubing 
and are adjustable for width. Back rests 
can be raised and lowered. They are 
mounted to slide on a vertical aluminum 
column located behind the seat and fixed 
to the bracket upon which the seat is at- 
tached. The arm supports and a back sup- 


3) calibrated dial setting for speed drive; (74) start and reverse switch 


port, made of lucite, are horizontally ad- 
justable with relationship to the seat by 
means of a self-locking hand crank. 

The head support is also mounted to slide 
on the vertical column. A hand crank is 
used for this adjustment; it is self-locking. 
The two pads, upon which the patient’s 
head rests are adjustable for width. A self- 
locking knurled knob is provided for this 


| 
‘ 
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Fic. 2. Shows in detail the start and reverse switch 
(Fig. 1, 7¢), the speed regulating dial, the main 
power switch, the oscillation and reciprocation 
“reverse” motion switch and a position control. 


purpose. The pads can be angularly ad- 
justed to conform to the shape of the pa- 
tient’s head. The head rest can be moved to 
any required distance from the column and 
a self-locking crank is provided for this 
purpose. A support is provided for each 
foot and these can be adjusted to the de- 
sired distance from one another. The foot 
supports are also adjustable vertically with 
relation to the leg supports. A self-locking 
hand crank arrangement ‘s provided for 
this adjustment. In operation it is merely 
necessary to wind the crank until the sup- 
ports are at their correct height. The foot 
supports can also be adjusted to any angle. 
Once again by the simple rotation of a hand 
crank, the foot support unit can be swung 
to the most comfortable position for the 
patient. This mechanism is self-locking. 
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The leg supports can be adjusted to any 
convenient width. A hand crank is provided 
for this purpose and it is self-locking. 

The chair seat can be adjusted on a hori-. 
zontal plane in any direction with reference 
to the axis of rotation. This means that any 
point within the patient’s body can be 
moved to a position in the line of the rota- 
tional axis. As the foot rest mechanism and 
the vertical column are mounted on the 
same base or bracket as the seat they also 
will move with the seat when it is adjusted. 
Two hand cranks are provided for this pur- 
pose; they are self-locking. 

This chair will rotate, oscillate or recip- 
rocate. These motions are activated by an 
electronic variable speed, motor drive 
mechanism. The time per cycle can be 
varied from ten minutes to 100 minutes. A 
calibrated dial is provided and the desired 
time per cycle is obtained by merely setting 
the pointer in the correct position. 

The drive mechansim is provided with a 
hand shift lever. When the lever is located 
in its central position the drive mechanism 
is disconnected and the chair may be freely 
rotated by hand on its axis. A hand brake is 
arranged so that the chair can be fixed at 
any point of rotation. When the shift lever 
is moved to the right, a clutch is locked 
which connects the rotating and oscillating 
mechanism to the variable speed drive. If 
the shift lever is moved to the left, another 
clutch engages connecting the reciprocating 
mechanism to the variable speed drive. A 
protractor disc is mounted underneath the 
seat and fixed to the chair supporting col- 
umn and so arranged that it is symmetrical 
with the axis of the chair. Adjustably 
mounted on the disc are two limit switches, 
one to stop the chair after a complete rota- 
tion, the other to reverse the motion of the 
chair after a partial rotation to make it 
oscillate. 

For complete rotation the stop switch is 
set at the zero position on the protractor 
disc. The chair is then rotated by hand until 
a pointer also indicates zero. The shift lever 
is moved to its right hand position and 
when the starting button is pressed the 
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chair will begin to rotate. After the chair 
has made one complete revolution the 
pointer will once again be at zero. The 
plunger mechanism will have opened the 
switch and the chair will be at a standstill. 
When partial rotation is used, the stop and 
reversing limit switches are located on the 
protractor disc to give the partial rotation 
desired. The chair is rotated by hand until 
the pointer coincides with an indicator 
mark on the stop switch. The shift lever is 
moved to its right hand position and when 
the starting button is pressed the chair will 
begin its rotation. It will continue in this 
direction until the pointer is in a position 
above the reverse limit switch. At this time 
a plunger mechanism will close the switch 
and the rotation will be reversed. The chair 
will continue in the reverse direction until 
the pointer is above the stop limit switch. 

Reciprocating or straight line motion is 
obtained by setting the two limit switches, 
located behind the seat, in their desired 
positions. The shift lever is moved to its 
left hand position and the hand brake is 
locked. When the starting button is pressed, 
the seat will begin its motion across the 
axis of the chair and will continue in this 
direction until the pointer is above the re- 
versing switch. At this point the motion 
will be reversed and the seat will stop when 
the pointer once again reaches a position 
above the stop switch. 

The electronic controls provided to per- 
form the above functions are mounted in a 
control cabinet fixed to the chair base. It is 
situated far enough away so that it will not 
interfere with the chair’s operation. 
Mounted on top of this cabinet is the con- 
trol panel. On this panel are arranged the 
calibrated dial, a power switch and revers- 
ing switch. A group of lights is provided to 
indicate any movement of the patient. A 
green light is also arranged to indicate that 
the chair is in its proper starting position 
and a red light is also provided to show that 
the chair is in motion (Fig. 3). 

In a control room outside of the roentgen 
treatment room a duplicate panel is 
mounted. This panel has a duplicate set of 
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Fic. 3. Shows in detail the panel in the control room 
mounted above the technician’s desk, next to the 
roentgen-ray machine controls. There are six sig- 
nal lights which light up when the patient moves 
more than 1/32 inch in any direction. These lights 
are the registering mechanism of the position indi- 
cator. In addition, there is a start and stop push 
button. There is a green signal light to indicate 
that the chair is in proper starting position and a 
red signal light to indicate that the chair is in mo- 
tion. 


lights to indicate any movement of the 
patient and extra red and green lights. The 
panel is also provided with a starting but- 
ton for chair rotation and an emergency 
stop button (Fig. 3). 

The position indicator (Fig. 1, 2) is a 
mechanism which will warn the operator 
when the patient shifts his position in the 
chair by 1/32 inch. A group of six lights are 
arranged on both control panels, one for 
each possible movement, up, down, for- 
ward, backward, right or left. The mecha- 
nism to perform this function is encased in a 
small box. The box is equipped with arms 
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960 Bertram V. 
and swivel clamps. When it is to be used, 
it is clamped on the vertical column of the 
chair in a position close to where the pa- 
tient is to be treated. Extending from the 
front of the box is an arm which is pivotally 
attached to a plate. The plate is fixed to a 
convenient place on the patient’s body and 
fixed to the skin with adhesive tape or 
straps. When the patient moves, the plate 
moves with him and his movement through 
the mechanism enclosed in the box actuates 
one or two of six switches. When the switch 
is closed corresponding lights on the panel 
boards flash on and warn the operator. 

The setting up of the patient for each 
treatment in the rotational chair does not 
take more time actually than is needed 
when treatment is given through conven- 
tional stationary portals. The preparation 
of the patient for treatment, however, is 
more time consuming than with station: iry 
portals, since actual localization of the 
tumor is of crucial importance. 

As stated previously, one of the factors 
of the increase of tumor dose—skin dose 
ratio is the size of the beam, namely the 
smaller the radiation beam, the greater is 
the tumor dose—skin dose ratio. The tumor 
is first localized roentgenographically and 
roentgenoscopically on the projection levels 
of the tumor on the body surface. Markings 
are placed. These skin marks are tie initial 
land marks for localization and direction of 
the therapy beam when the patient is 
seated in the treatment chair. Spot roent- 
genograms are then taken in at least three 
directions. The patient’s position or the 
beam direction is now adjusted to secure 
the tumor in the axis field of rotation. When 
this is accomplished, final marks are made 
on the skin. At each subsequent treatment 
after the patient is seated in the chair, only 
the coincidence of the beam with the skin 


A. Low-Beer 


DECEMBER, 1951 
marks needs to be checked to assure the 
position of the tumor to be in the rotational 
axis field. 

One of the problems of rotation therapy 
is to select conditions optimal for a high 
differential tumor dose—skin dose ratio. 
In general, this ratio depends on: 

. Tube focus—tumor axis distance. 
2. Half-value layer of radiation. 
3. Width of the beam. 
. Size of the object. 
. Shape of the object. 

6. Density of the object. 

A complete statement of the dose distri- 
bution requires the determination of the 
dose at many points in the object. Dose 
determination in rotational irradiation is 
an intricate problem. At present, measure- 
ments are being carried out using 400 ky. 
roentgen rays, various half-value layers, 
focus-skin distances and different sizes 
and shapes of presdwood phantoms. Results 
of these studies will be reported in a later 
communication. 
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SUMMARY 


1. A rotational roentgen therapy chair 
is described which facilitates three mo- 
tions: (a) complete rotation, (b) partial 
rotation (oscillation), and (c) linear motion 
(reciprocation). These motions are acti- 
vated by a variable speed, motor drive 
mechanism. The speed for any of the 
motions is variable in the range between 
ten minutes and Ioo minutes. At a particu- 
lar setting the rate of motion is constant. 

2. A position indicator for insuring 
accurate beam direction is described. The 
position indicator registers at the tech- 
nician’s control desk any motion of the 
patient exceeding 1/32 inch. 

University of California Hospital 
San Francisco 22, Calif. 
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A COMPARISON OF THREE SURVEY INSTRUMENTS 
EXPOSED TO VARIOUS RADIATIONS 


By RUSSELL F. COWING, EGILDA DeAMICIS, and CHARLES K. SPALDING 


Department of Radiology, New England Deaconess Hospital and Laboratory 
of Pathology, Harvard Cancer Commission 


BOSTON, MASSACHUSETTS 


pinnae the past four years the in- 
crease in usage of radioactive isotopes 
has demanded the utilization of radiation 
survey instruments for monitoring areas in 
which daily work is being carried out. Also, 
the hazards connected with the use of the 
roentgen ray have become more apparent 
due to the education associated with the 
requirements which must be fulfilled before 
a user may obtain radioisotopes. 

Prior to 1947, instantaneous-reading sur- 
vey instruments were not readily available; 
most of those in use were developed in 
independent laboratories. Had such instru- 
ments been commercially available there 
would have been a better control of the 
amounts of radiation received by roentgen 
and radium department personnel, who 
would then have employed safer techniques 
for their own protection. 

The role of the health physicist as it is 
known today requires the use of instru- 
mentation that will detect and determine 
the quantity of many kinds of radiant 
energy, whether it be corpuscular or elec- 
tromagnetic. Radiation survey instruments 
are now commercially available for the de- 
tection of ionizing radiation. During this 
investigation three instruments of the ion- 
ization type were studied; the Geiger- 
Miller instruments were not included as 
this type is extremely energy dependent.' 

To fulfill the recommendations of the 
National Bureau of Standards? all instru- 
ments should give comparable readings re- 
gardless of the conditions under which they 
are used. The purpose of this study* is to 
present data which will show many of the 
pitfalls and discrepancies that appear to be 
inherent in each of these three instruments 


* This work was done in part under Contract AT (30-1)-609 
from the Atomic Energy Commission. 


when used for detecting unknown amounts 
of radiant energy. Three commercially 
available ionization chamber survey in- 
struments‘ used in this laboratory were 
chosen for the study. It should be empha- 
sized here that none of these meters are 
necessarily indicating correct values or are 
preferred, but are used only to show varia- 
tions in commercially available instru- 
ments. 

The Beckman MX-2, a portable beta- 
gamma air ionization rate meter, product of 
National Technical Laboratories,> South 
Pasadena, California, has an ionization 
chamber constructed of bakelite coated in- 
side with colloidal carbon. The chamber 
volume is 0.82 liter. A window 11.0 by 16.5 
cm. made of 0.254 mm. celluloid allows soft 
radiation to be measured. A bakelite shield 
covers the thin window for measurements 
of hard radiation. The 0.254 mm. celluloid 
window allows only beta rays of energies 
greater than about 0.2 mev. to penetrate 
into the ionization chamber. Thus, only 
beta rays which are of sufficient energy to 
significantly penetrate the surface skin 
tissue of the body are able to enter the 
chamber. The meter will therefore only 
measure beta rays which are likely to be an 
appreciable health hazard. 

The instrument is precalibrated before 
shipment against the gamma rays from 
radium. 

The Rauland model Z-100 Zeus alpha, 
beta, gamma survey meter product of the 
Rauland Corporation,’ Chicago, Illinois, 
is a health survey instrument to detect the 
presence of ionizing radiation. The volume 
of the ion chamber is approximately 3.0 
liters. The size of the window is 12.5 by 
15.0 cm.; for alpha radiation discrimination 
there is provided a thin slide made of alum- 
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inum foil, 0.076 mm., and for discrimina- 
tion against beta radiation there is a 0.318 
mm. plastic slide. 

The meter is calibrated against the 
gamma rays from radium, and, as stated in 
the manufacturer’s catalogue, must be 
specially calibrated for each energy of the 
beta emitting isotope to be measured. Spe- 
cial calibration is also required for alpha 
emitting isotopes. 

The SU-1B portable beta-gamma survey 
meter employing an ionization chamber, 
product of Tracerlab, Inc.,7 Boston, Massa- 
chusetts, has a cylindrical chamber 0.6 liter 
in volume and constructed of bakelite tub- 
ing coated on the inside with aquadag. For 
the detection of beta radiation there is a 
plioflm window approximately 0.00635 
mm. thick; the shape of the window is semi- 
circular with a radius of 2.25 cm. A circular 
bakelite shield having a thickness of 3.18 
mm. and a diameter of 5.50 cm. is provided 
for gamma radiation measurements with all 
beta radiation except high energy betas be- 
ing cut out. 

The Tracerlab SU-1B is calibrated at the 
factory with known ionization intensity 
produced by gamma rays from radium in 
equilibrium with its short lived decay pro- 
ducts. Beta sensitivities depend on geom- 
etry, energy of particles, etc.; therefore 
must be calibrated. 

Throughout the remainder of this paper 
the Beckman MX-2 will be referred to as 
MX-2, the Rauland Zeus Z-100, as Z-100, 
and the Tracerlab SU-1B, as SU-1B. 

Before further discussion of the calibra- 
tion of these instruments, some of the other 
difficulties’ that were encountered are pre- 
sented. The MX-2 presents a problem re- 
lated to the moisture content of the at- 
mosphere. This instrument when left in the 
laboratory will often become very erratic 
and at times unusable; this condition can 
be corrected by storing it in a warm cabinet. 
Also, the needle of the microammeter is of 
such delicate balance that it will oscillate 
upon a slight movement of the instrument. 
This is not an insurmountable fault, but it 
does demand that the operator take read- 
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ings only after the needle has become stable. 
For the most part, the scale ranges are 
very good except that, when switching to 
the higher range values, there is a maxi- 
mum discrepancy of 20 per cent. 

The Z-100 is not affected by changes in 
humidity to as great an extent as the MX- 
2. The scale changes of this instrument, 
however, do not have sufficient overlap to 
provide accurate readings when shifting 
to the next higher scale value. 

The SU-1B is stable under average hu- 
midity conditions. But there is not sufh- 
cient overlap of the various scale settings 
to provide adequate accuracy of instru- 
ment reading when shifting to the next 
higher scale value. 

The time required for the instruments to 
become stable when exposed to radiation 
has been well designed for the MX-2 and 
the Z-100. The SU-1B has a time constant 
of about twenty seconds before the needle 
comes to rest, when being exposed to radia- 
tion. This is not a serious fault when moni- 
toring is carried out by an experienced indi- 
vidual, but an inexperienced person could 
very well obtain readings that would indi- 
cate less intensity than is actually present. 

One fault which is common to all three 
instruments is the difficulty of obtaining 
battery replacements. Each of the instru- 
ments requires at least one special type of 
battery. These are very difficult to obtain 
from electronic supply dealers. Under nor- 
mal conditions, it requires from four to six 
weeks for dealers to obtain such highly 
specialized batteries from the suppliers. 
It would be much more convenient for users 
if the manufacturer would adapt the in- 
strument to readily obtainable battery 
types, even at the expense of an increase in 
weight. 

In this survey, before exposure to vari- 
ous radiations the instruments were call- 
brated by the gamma rays from radium.*"” 
The established value of 8.4 r/hr. from 1 
mg. of radium at I cm. with 0.5 mm. Pt as 
filter was used as a standard source. For 
checking various scale values of any one 
instrument, the distance from the source to 
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the center of the ion chamber required to 
obtain the wanted intensity was established 
by use of the inverse square law. 

All three instruments were exposed to 
direct roentgen radiation produced at 95 
kv. (peak) filtered by 1/16 inch Pb at a 
distance of approximately 15 feet with each 
of the instruments set with its beta shield 
in place. Under these conditions, the Z-100 
and the SU-1B meters indicated the same 
intensity, whereas the MX-2 was 15 per 
cent higher. When the instruments were 
exposed to roentgen radiation at 30 kv. 
(peak) with an inherent filtration of 1 mm. 
Al, the MX-2 gave a reading 36 per cent 
higher than the Z-100 and the SU-1B me- 
ters. 

It was felt that the instruments should 
be compared when exposed to scattered 
roentgen radiation, such as commonly ex- 
perienced in surveying roentgen-ray in- 
stallations; thus two conditions were simu- 
lated. For the first condition, the roentgen 


radiation was at 85 kv. (peak) with an in- 
herent filter of 1 mm. Al. The instruments 
were positioned so as not to be irradiated by 
the primary beam or by any radiation 
which might be escaping through the tube 
housing. The angle of scatter with the pri- 
mary beam was approximately 95°. For 
these readings, the beta shields of each in- 
strument were removed in order to register 
soft as well as hard rays from a plastered 
wall. Again, the MX-2 was higher by 25 
per cent, the Z-100 and the SU-1B meters 
gave identical readings. The second condi- 
tion was for roentgen radiation produced 
from 40 to 80 kv (peak) with an inherent 
filter of 1 mm. Al, the scatter being 75° 
with the primary beam; the instruments 
were protected from all radiation except 
that scattered from a plastered wall. 
Figure 1 is a plot of the scale readings 
versus peak kilovoltages. Again, it may be 
seen that the Z-100 and the SU-1B meters 
agree within Io per cent, the MX-2 being 


4 


964 


consistently higher with its plot diverging 
from those of the Z-100 and the SU-1B 
meters as the peak kilovoltage is increased. 

From the previous description of the 
three instruments it may be seen that it is 
necessary to specially calibrate the meters 
for beta and beta-gamma isotopes. To 
calibrate these instruments for monitoring 
of beta and beta-gamma isotopes, it would 
be desirable to use a standard source hav- 
ing the same beta particle energy distribu- 
tion as the monitored isotope, but such 
sources are not always available. There are 
Co®, RaD+E and UXz standards with 
which the instruments could be calibrated 
if rep values at various distances were ac- 
curately known."” 

Considerable difficulty will be expe- 
rienced in measuring any of the isotopes 
which emit low energy betas; this is es- 
pecially true with betas having energies 
that will not permit them to penetrate the 
window. Some of the low-energy betas may 
be absorbed in the intervening air before 
they reach the window, but some in follow- 
ing their tortuous course may not even 
enter the window. 

It is well known that most laboratories 
employing survey meters calibrate them 
only with radium, and use the meters for 
monitoring beta and beta-gamma isotopes. 
With this point in mind the meters were 
used throughout the study without an at- 
tempt to calibrate for beta or beta-gamma 
radiation. 

For this phase of the investigation all 
distances were measured from the source 
to the face of the window, as the above 
study is a comparison of instruments with 
no attempt to determine mr or mrep values. 

The instruments with beta shields re- 
moved were exposed to a pure beta source 
(P*).* The source size was 14 cm’. held in 
a plastic support on the center line of the 
instruments; a centering jig was used when 
varying the distance from source to instru- 
ment window. 

The data presented in Table 1 show the 


* The radioactive phosphorus used in this investigation was 
supplied by the Oak Ridge National Laboratory and obtained 
on allocation from the U. S. Atomic Energy Commission. 
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TABLE | 


COMPARISON OF INSTRUMENT READINGS AT 
VARIOUS DISTANCES FROM P*2 


Scale Readings 
cm. 
(cm.) MX-2 Z-1co SU-1B 
5 424 200 220 
198 95.0 60.0 
20 57.0 32.0 14.3 
30 25.0 16.8 6.6 
40 1§.0 8.5 3.0 


readings of each instrument at various dis- 
tances from the source of radiation. Again 
the MX-2 has the higher readings. 

Other P® sources of various intensities 
were prepared and the same procedure as 
above was followed. These readings were 
averaged and for convenience it was as- 
sumed the MX-2 was reading 100 per cent 
of the radiation at the various distances. 
The per cent radiation as indicated by each 
instrument when compared _to the MX-2 is 
presented in Table 1. 

The same procedure was followed with a 


TABLE II 


PER CENT RADIATION MEASURED FROM P** 


Per Cent Measured by Instruments 
Distance 


(cm.) MX-2 Z-100 SU-1B 
5 100 50 59 
10 100 55 35 
20 100 56 21 
30 100 56 22 
40 100 53 26 


TaBLe III 


COMPARISON OF INSTRUMENT READINGS AT 
VARIOUS DISTANCES FROM 13! 


Scale Readings 


Distance = 
(om) MX-2 Z100 
5 616 326 600 
297 170 
20 70.0 24.5 
30 25.0 14.3 6.4 
40 12.0 6.0 3.6 
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TABLE IV 


PER CENT RADIATION MEASURED FROM 1)*! 


Per Cent Measured by Instruments 


Distance 
cm. 
(cm.) MX-2 Z-100 SU-1B 

5 100 52 100 
10 100 55 54 
20 100 58 36 
30 | fore) 50 35 
40 100 53 27 


beta-gamma emitter (I"*').} Table 111 shows 
the variation of instrument readings for vari- 
ous distances. 

In computing Table 1v, which is compa- 
rable to Table 1, the MX-2 was again as- 
sumed to be indicating 100 per cent of the 
radiation. 

All of the previous readings of intensity 
were taken disregarding the geometry of 
the three instruments. In an attempt to 
establish comparable geometry and to have 
the same cross-section area of radiation 
enter the sensitive volume of the instru- 
ments, the source was collimated by two 
lead shields 1/16 inch thick in which cir- 
cular holes comparable to the diameter of 
the source were cut. The lead diaphragm 
nearest the instrument was covered with 
aluminum to decrease the amount of scat- 
ter and secondary radiation from the lead 
entering the sensitive volume. Table v pre- 
sents data for uncollimated and collimated 
sources of I'*! and P*®. The windows in all 
instruments were set to the lowest mg./ 
cm.” Under these conditions the window of 
the Z-100 has a mg./cm.? that is less than 
that of the others. With these settings it 
will be noted in Table v that the Z-100 
reads higher for uncollimated [*' than do 
the MX-2 and the SU-1B. 

The three instruments when compared 
under these conditions at distances from 15 
to 40 cm. showed a 21 per cent variation 
(in one instance a 25 per cent variation was 
noted) in readings. 

To further substantiate the 


+ The radioactive iodine used in this investigation was sup- 
plied by the Oak Ridge National Laboratory and obtained on 
allocation from the U. S. Atomic Energy Commission. 
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TABLE V 


COMPARISON OF INSTRUMENT READINGS FOR 
COLLIMATED AND UNCOLLIMATED SOURCES 
oF AnD 


Scale Readings 
Radioactive Distance 


MX-2 Z-100 SU-1B 
(uncollimated) 335 §13 143 
['5! (collimated) 15 94.0 II 98.0 
(uncollimated) 20 184 265 50.0 
['5! (collimated) 20 29.0 30.0 27.0 
3! (uncollimated) 25 470 
I'5! (collimated) 25 6.0 5.0 5.0 
P® (uncollimated) 25 270 176 53-0 
P*? (collimated) 25 40.0 32.5 30.0 
I'5t (uncollimated) 30 60.0 82.0 21.0 
(collimated) 30 7.0 5.7 
P® (uncollimated) 30 187 146 30.0 
P®? (collimated) 30 20.0 15.7 17.9 
P* (uncollimated) 40 96.0 71.0 21.0 
P® (collimated) 40 9.0 


proper interpretation of instrument reading 
the following procedure was carried out. A 
thin glass capsule containing radon was 
used as a beta-gamma source. Table v1 
shows the readings of the instruments for 
different distances from the source of radia- 
tion. Instruments were set to register low- 
energy betas and gamma radiation except 
in one case where with the beta shields in 


TABLE VI 
COMPARISON OF INSTRUMENT READINGS AT 
VARIOUS DISTANCES FROM RADON 


Scale Readings 
Distance (meters) ——— 
MxX-2 Z-100 SU-1B 


1.8 155 97 
3.0 22.0 7.5 
3.6 16.4 10.0 4-5 
3.0 (highenergy 8.8 7.0 4.0 


betas and gammas) 


* The reading was omitted because the scale value was very 
low and the multiplier factor so large that it was felt the end 
result would not be valid. 
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TaBLeE VII 


PER CENT RADIATION MEASURED FROM RADON 


Per Cent Measured by 


MX-2 Z-100 SU-1B 
1.8 100 63 —* 
3.0 100 68 23 
3.6 100 61 27 
3.0(highenergy 100 80 46 


betas and gammas) 


* The reading was omitted because the scale value was very 
low and the multiplier factor so large that it was felt the end 
result would not be valid. 


place they registered only gamma rays and 
high energy betas. 

Table vit has been compiled in the same 
manner as Tables 11 and Iv. 

Again, it is emphasized that no attempt 
was made to determine the mr and mrep 
accuracy of the instruments. The instru- 
ments were preset by the gamma rays from 
radium in order to set a standard by which 
to compare the instruments. 

The results of this investigation clearly 
indicate that there is a discrepancy in read- 
ings for these three ionization-type instru- 
ments when exposed to the same types of 
radiation. 

Russell F. Cowing 


New England Deaconess Hospital 
Boston 15, Mass. 
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BALANCED CHEST ROENTGENOGRAPHY* 


By IRVING J. KANE M.D., and SAUL HEISER M.D. 
NEW YORK, NEW YORK 


HE difficulty in obtaining a uniformly 

diagnostic chest roentgenogram when 
both lungs are of unequal density is gener- 
ally recognized. 
conditions in which this problem is en- 
countered: the first includes those in which 
there is an increase, the second includes 
those in which there is a decrease in the 
density of one-half of the thorax. Among 
the former may be listed scoliosis, unilateral 
pleural changes associated with fluid or 
fibrosis, extensive one-sided pulmonary in- 
volvement of inflammatory or neoplastic 
origin, atelectasis of one lung, or thora- 
coplasty. The causes of decreased roentgen- 
ray density in one hemithorax include 
removal of the breast and its surrounding 
soft tissue, atrophy of the pectoral and 
intercostal muscles as a result of polio- 
myelitis, marked unilateral emphysema, 
and some cases of pneumothorax. 

In all of the foregoing instances the 
roentgen-ray exposure which might be pre- 
ferred for one side of the chest would prove 
either excessive or inadequate for the 
opposite side. This situation is accentuated 
by the often necessary use of stationary or 
Potter-Bucky grids in either conventional 
or laminagraphic studies. 

A number of attempts have been made 
in the past to solve this problem, but 
none of them have proved entirely satisfac- 
tory. These efforts have varied from sepa- 


rate roentgey-ray exposures of either half 
of the thorax‘ to elaborate methods of 


reducing penetration through the less 
dense side, while simultaneously permitting 
adequate exposure of the more opaque 
side.2* The only heretofore simple, practi- 
cal approach to this problem was suggested 
by Determann.! He placed a sheet of copper 
between the patient and the film, under the 
less radiopaque side of the chest. Although 


There are two groups of 


Determann’s technique (Fig. 22) permits 
visualization of the less opaque lung while 
adequately exposing the more dense side, 
it may be noted that half of the mediasti- 
num does not receive sufficient penetration 
to disclose its component details. Further- 
more, the line demarcating the border of 
the interposed sheet of metal persists as an 
objectionable artefact. To more adequately 
cope with this problem a simple method 
has been evolved which serves equally 
well for all techniques of chest roentgenog- 
raphy and yet avoids the limitations previ- 
ously encountered. 


METHOD 
The device employed consists of a light 
weight, 28 gauge sheet of tin which measures 4 
by 4 or 6} by 6} inches (Fig. 1), depending on 
the size of the aluminum filter groove in front of 


the roentgen tube. The two dimensions noted 
are those most commonly encountered. A some- 


Fic. I. B represents a 28 gauge sheet of metal. A re 
presents the area cut out of the tin. The interrupted 
line completes the outline of the 2 inch circle from 
which area A has been cut out. 


* From the Division of Pulmonary Diseases and Department of Diagnostic Roentgenology, Montefiore Hospital, New York, New 
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what larger than semicircular area (A, Fig. 1) 
is cut out of the sheet of tin in such a manner 
as to leave slightly more than half of the roent- 
gen tube window uncovered. The tin (B, Fig. 1) 


Kic. 2. (4) Laminagram incorporating the 
use of a Potter-Bucky grid, in a case of 
recent thoracoplasty accompanied by an ex- 
trapleural effusion. (B) The same type of 
chest film showing the effect of interposing 
a sheet of tin between the less dense side of 
the thorax and the roentgen-ray table, as 
suggested by Determann. (C) Laminagram 
of the same patient taken with the compen- 
sating filter in the place of the aluminum 
filter. 


is slipped into the aluminum filter groove, with 
the straight line of the cut-out corresponding 
in direction to the sagittal plane of the patient’s 
thorax. By extending the cut-out } inch 
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Balanced Chest Roentgenography 
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Fic. 3. (4) Therapeutic pneumothorax on the left made uniform exposure of both lungs difficult, with the 
conventional technique. (8) Both lungs were made equally visible with the aid of the compensating filter. 


beyond the center, an even exposure of the 
entire mediastinum is made possible. 

Used as a compensating filter in front of the 
roentgen tube, its border fails to cast a sharp 
line on the roentgenogram. Instead, at the 
usual working distances of from 36 to 72 
inches, a graduated effect is obtained which is 
due to scattered radiation from the filter. This 
effect varies with the quantity and quality of 
the roentgen rays. 

When available as a set of two, these com- 
pensating filters may be used singly for balanc- 
ing moderate contrasts in density or may be 
used doubly, one over the other, for the correc- 
tion of marked differences in density. In using 
the 28 gauge tin described above, as a single 
filter, clinical experience has shown that it is 
necessary to increase the exposure about 8 
kilovolts. Used as a double filter, an increase 
of about 12 kv. is generally advisable. The 
degree of difference between the two sides of 
the chest determines the indication for single or 
double filters. 

The ordinary aluminum filter can be left in 
place along with the tin insert, or may be tem- 
porarily removed. The latter procedure is 


recommended since the aluminum filter then 
furnishes the technician with a reminder of the 
presence of the compensating filter and in- 
sures its removal when it is no longer needed. 


COMMENT 


The problem of balancing the densities of 
some chest roentgenograms for the sake of 
uniformity of diagnostic details is illus- 
trated in Figure 24. It may be noted from 
this roentgenogram that adequate exposure 
of the partly collapsed right lung, beneath 
a recent thoracoplasty with its accompany- 
ing extrapleural effusion, resulted in com- 
plete loss of detail in the left lung. The 
relative advantages of Determann’s tech- 
nique, as well as its disadvantages, may be 
noted in Figure 28. Although pulmonary 
detail is regained on the left, there is some 
sacrifice of mediastinal detail and the 
introduction of an objectionable artefact. 

The advantages offered by our method 
are seen in Figure 2C. In addition to retain- 
ing the visibility of the left lung detail 
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otherwise lost by conventional roentgeno- 
graphic methods (Fig. 24), the artificial line 
of demarcation seen in Figure 28 is elimi- 
nated, and all of the mediastinum remains 
clearly discernible. Another instance of the 
usefulness of this balancing filter is seen in 
Figures 34 and B. The presence of a pneu- 
mothorax on the left resulted in a marked 
difference in the density of both sides of the 
chest (Fig. 34). By interposing the device 
described above (Fig. 1), a diagnostically 
uniform chest roentgenogram was obtained 
(Fig. 3B). 


SUMMARY 


A simple set of tin cut-outs is described 
as an aid toward balanced chest roent- 
genography. These may be used singly or 
doubly, by superimposing one over the 
other, as the occasion demands. The cir- 
cumstances in which they are found useful 
are enumerated, and two such instances 
are illustrated. These compensating filters 
help retard the roentgen-ray exposure over 
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selected areas of the chest in a manner 
similar to the “dodging” employ ed by pho- 
tographers when making projection prints. 


1127 Park Ave. 
New York 28, N.Y. 
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PEROPERATIVE PORTAL VENOGRAPHY 


URING the past decade considerable 

interest has arisen in the perplexing 
problem of portal hypertension and_ its 
possible correction by various surgical pro- 
cedures. It has been known to anatomists 
for more than 200 years that the portal 
and caval venous systems are normally 
linked together by multiple anastomoses 
which, under pathologic conditions, may 
enlarge considerably in an attempt to 
compensate for blocked blood flow, espe- 
cially within the portal system. Very 
seldom, however, is this spontaneous at- 
tempt fully successful. The purpose of the 
surgical intervention is to shunt the blood 
from the portal to the caval system through 
a new pathway, thereby enhancing nature’s 
work of creating a more adequate collateral 
circulation. 

Obviously, the technical procedures that 
can be used for accomplishing this are 
many. A review of the literature, indeed, 
shows that anastomoses of almost any 
conceivable combination of two veins of a 
larger caliber’ have been employed. During 
these various trials it soon became evident 
that some means for determining more 
accurately the site and nature of the block, 
and thus establishing more definite opera- 
tive indications, is desirable. The injection 
for roentgen visualization of an opaque 
medium into the vessels to be anastomosed, 
or their branches, suggested itself as the 
method most apt to produce satisfactory 
results. However, in view of the anatomy of 
the portal circulation and the presumed 
dangers of injecting large amounts of con- 
trast material into such a vital system, the 
clinical application of the method has been 
slow in developing. 

The first visualizations were made by 
accident, Blakemore and Lord,! for exam- 


ple, in 1945 performed venography during 
a shunting operation to determine the site 
of origin of the coronary vein. They injected 
15 to 20 cc. of 35 per cent diodrast into a 
branch of the coronary vein and obtained 
a good venogram showing this vessel 
descending toward the splenic vein. The 
main portal trunk was not visualized in 
their case. Farifas? in 1946 presented an 
excellent paper before the Forty-seventh 
Annual Meeting of the American Roentgen 
Ray Society dealing with abdominal venog- 
raphy following injection of diodrast into 
the long saphenous vein which was exposed 
through a small incision at the inner _por- 
tion of the middle third of the thigh. 
Farifas’ purpdse was to study, among 
other things, the permeability of the 
inferior vena cava for it is this vessel which 
relieves the portal circulation when porta- 
caval shunt is performed. In one of the 
cases examined an anastomosis between 
the trunks of the inferior vena cava and 
portal vein was present and the venography 
through the long saphena resulted in satis- 
factory visualization of the venous circula- 
tion of both trunks, showing, in addition, 
the renal vein, branch of the inferior vena 
cava and the hepatic vein, branch of the 
portal vein. 

A more comprehensive study of some of 
the tributaries of the portal system by 
means of venography was performed in 
1949 by De Sousa Pereira, Melo Adriao 
and Lino Rodrigues* and the results ob- 


1 Blakemore, A. H., and Lord, J. W., Jr. The technic of using 
vitallium tubes in establishing portacaval shunts for portal 
hypertension. 4un. Surg., 1945, 722, 476-489. 

? Farifias, P. L. Abdominal venography. Am. J. RoENTGENOL. 
& Rap. THERAPY, 1947, 58, 599-602. 

3 De Sousa Pereira, A., Melo Adriao, M., and Lino Rodrigues, 
J. O estudo flebografico do sistema porta, Communic. Academia 
dos Ciencios, Lisbon, 1949. 
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tained were presented by De Sousa Pereira‘ 
at the Thirteenth Congress of the Inter- 
national Society of Surgery at New Orleans 
in October of the same year. In particular, 
De Sousa Pereira was able to show that if 
during operation for appendicitis nosydrast 
is injected into a small vein of the cecum 
or meso-appendix, the opaque substance 
normally takes the shortest route to the 
superior mesenteric vein and thence to the 
main portal vein. However, in the presence 
of phlebitis, spasm or thrombosis of the 
veins of the cecum or meso-appendix, 
lesions which occurred in eleven of the 
fifteen cases examined by this method, the 
injected dye is carried into the collateral 
veins communicating with the inferior 
mesenteric and right colic veins, which 
are also tributaries of the portal system, or 
the parietal and pelvic veins which are 
branches of the general circulation. A 
similar intercommunication between the 
portal and caval venous systems was also 
observed in anorectal inflammations, when 
injecting the opaque medium into the 
hemorrhoidal venus plexus. 

The injection of the opaque medium into 
the main portal trunk itself was proposed 
by Moore and Bridenbaugh® in 1950, the 
procedure being called portal venography. 
These authors obtained satisfactory visuali- 
zation of the portal vein and its radicals 
with a fair degree of consistency. Their 
technic consisted of first inserting a poly- 
thene catheter into one of the tributaries of 
the portal vein, most frequently the right 
gastroepiploic vein, and slowly advancing 
it until the tip was in the portal vein. After 
tying the catheter in place, 20 cc. of 35 per 
cent diodrast was injected within two or 
three seconds. Venograms were made im- 
mediately upon the completion of the 
injection by using a portable roentgen 
apparatus and a hand-operated Potter- 
Bucky diaphragm. Moore and_ Briden- 
baugh were primarily interested in ascer- 

‘De Sousa Pereira, A. Thrombo-phlébites des veines tribu- 
taires du systéme porte. XIII Congrés de la Société Internationale 
de la Chirurgie. New Orleans, Oct. 10-16, 1949, pp. 534-545. 


5 Moore, G. E., and Bridenbaugh, R. B. Portal venography. 
Surgery, 1950, 28, 827-831. 
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taining the proper technical factors; there- 
fore their portal venographic examinations 
were carried out as an incidental procedure 
on patients who required laparotomy for 
various other reasons. They found that 
good visualization was favored by rapid 
injection of the contrast medium directly 
into the main portal trunk, by complete 
arrest of respiration during the roentgen 
exposure and by proper timing of the roent- 
gen exposure in relation to the injection of 
the contrast medium. 

The clinical usefulness of portal venog- 
raphy was recently demonstrated by several 
eminent investigators. Thus Santy and 
Marion® found venography in association 
with manometric determination of the 
portal pressure particularly valuable in 
Banti’s syndrome. These authors coined 
the name of peroperative portography for 
the procedure, to express the fact that the 
portal visualization is being performed 
during the course of the operation which 
had been undertaken for the correction of 
the existing anomaly or disease. They 
employed portal venography in 15 out of 
24 patients with Banti’s syndrome operated 
upon during the last two years. Their 
technic consisted of introducing a fine 
Nélaton catheter, after ligation of the 
splenic artery, into one of the terminal 
branches of the splenic vein and advancing 
it for a distance of 5 to 6 cm. After measur- 
ing the pressure of the portal system mano- 
metrically, 40 cc. of 50 per cent diodrast 
was injected rapidly through the catheter 
and films exposed immediately and one to 
two minutes later. The results obtained were 

rather surprising. Portal venography dem- 
onstrated clearly that Banti’s syndrome is 
not a well defined disease but represents a 
symptom complex which can be produced 
by several lesions of different etiology. In 10 
patients it resulted from extrahepatic and 
in § patients from intrahepatic block of the 
portal venous system. The roentgen appear- 
ance of the extrahepatic block varied con- 
siderably depending on the type of obstruc- 


6 Santy, P., and Marion, P. Portographies per-opératoires 
pour syndrome de Banti. Presse méd., Feb. 21, 1951, 59, 221-223. 
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tion. The main causes of obstruction were 
stenosis of the portal trunk, either on a 
congenital basis or due to extrinsic pressure, 
and more frequently thrombosis due to 
chronic pylephlebitis of the portal trunk 
or the splenic vein. Since all of these 
lesions represent definite pathologic enti- 
ties, Santy and Marion felt that they should 
be separated from the group of Banti’s 
syndrome. The roentgen image of the 
intrahepatic block, on the other hand, was 
quite uniform and very characteristic. The 
entire portal system was dilated, in particu- 
lar the splenic and portal veins, with the 
superior mesenteric vein coming next and 
the inferior mesenteric vein being last. 
The two branches of the portal vein and 
their terminal collaterals were” likewise 
enlarged although the intrahepatic portal 
venous circulation was never completely 
blocked and the liver appeared impregnated 
with diodrast. Santy and Marion proposed 
that this entity of unknown etiology be 
called true Banti’s disease. Since spleno- 
megalic cirrhosis occurs also in association 
with certain portal stenoses, portal venog- 
raphy has the added advantage of per- 
mitting a more accurate differential diag- 
nosis than is possible with any other 
means. 

As regards surgical indications, Santy 
and Marion found that peroperative portal 
venography is of definite value in Banti’s 
syndrome in three situations: first, to deter- 
mine if a thrombosis of the splenic vein is 
present, in which case a_ splenorenal 
anastomosis following the splenectomy 
would prove useless; second, to ascertain 
the permeability of the portal trunk before 
a direct portacaval shunt is attempted; 
and third, to determine whether or not a 
splenorenal anastomosis following splenec- 
tomy is necessary in case of extrahepatic 
portal block with only slight raise of the 
portal pressure, in view of the presence of 
an already well developed spontaneous 
collateral circulation. 

Leger and his co-workers?’ have ex- 
tended the use of portal venography to 
animal experiments and to the clinical 
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study of a number of pathologic conditions 
related to portal hypertension. They have 
worked out a technique which is similar to 
the one described by Santy and Marion 
except that a greatly simplified pressure 
measuring device is incorporated into the 
injecting apparatus so that the pressure of 
the portal system can be read directly on 
the polythene catheter, the outer end of 
which is held vertically. A pressure of 
the order of Io to 20 cm. of water is 
regarded as normal, whereas a pressure 
of 30 to 70 cm. of water is considered to be 
indicative of portal hypertension. The best 
portal venograms are obtained by intro- 
ducing the catheter into the right gastro- 
epiploic vein although the coronary vein 
and in case of splenectomy a mesenteric 
vein or the trunk of the splenic vein may 
also be used. 

The animal experiments were conducted 
by Leger in collaboration with Gally, 
Arvay, Oudot and Auvert? on large dogs. 
They included opacification of the portal 
trunk, visualization of the anatomic distri- 
bution of the tributaries particularly in 
their relationship to the inferior vena cava 
and aorta, and serial observations of the 
development of a very efficient collateral 
circulation following incomplete and some- 
times a two-stage complete stenosis pro- 
duced by ligation of the portal vein. 

The clinical studies were carried out by 
Leger, Albot and Arvay,® by using the 
method systematically in various patho- 
logic conditions, especially the cirrhotic 
states and Banti’s syndrome. The authors 
gained a wide experience which they sum- 
marize as follows: With the present technic, 
only the portal trunk and the origins of 
its terminal branches are visualized clearly 
in the normal venogram. The rapid diffu- 
sion of the contrast medium into the 
hepatic radicals leads to opacification of 
this organ in its entirety, hiding the details 


7 Leger, L., Gally, L., Arvay, N., Oudot, J., and Auvert, if 
La portographie. Technique. Etude expérimentale, anatomique 
et clinique. Presse méd., March 28, 1951, 59, 410-411. 

8 Leger L., Albot, G., and Arvay, N. La phlébographie portale 
dans l’exploration des affections hépato-spléniques. Presse méd., 
Sept. 15, 1951, 59, 1230-1232. 


VoL. 66, No. 6 


of the venous pattern. In the cirrhotic 
states the portal hypertension leads to 
stasis of the dye containing blood, rendering 
the intrahepatic branches of the portal 
vein visible on the roentgenogram. The 
better visualization as compared to the 
normal is also enhanced by the fact that 
many of the venous radicals of the third 
and fourth order are obliterated and the 
calibers of the principal branches are sig- 
nificantly reduced in size. In Banti’s syn- 
drome the findings are similar to those 
described by Santy and Marion. Other 
lesions identified by Leger, Albot and 
Arvay with the aid of portal venography 
comprise a case of primary pylephlebitis of 
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the portal vein with slowly developing 
collateral circulation and secondary cir- 
rhosis of the liver, and a case of recanaliza- 
tion of the thrombosed portal trunk with 
neo-formation of filiform collaterals. 

All in all, it appears that peroperative 
portal venography although employed only 
for a comparatively short time has success- 
fully surpassed the stage of experimental 
trial. With carefully observed precaution- 
ary measures and meticulously executed 
technic, it has become a valuable clinical 
method in well selected cases. The broaden- 
ing of its diagnostic scope is worthy of 
further exploration. 


T. Leucutia, M.D. 
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AMBRICAN RoenTGEN Ray Society 
Secretary, Dr. Barton R. Young, Germantown Hospital, 
Philadelphia 44, Pa. Annual meeting, 1952: To be an- 
nounced. 

AmeERICAN Rapium Society 
Secretary, Dr. J. E. Wirth, 635 Herkimer St., Pasadena 1, 
Calif. Annual meeting: Stevens Hotel, Chicago, IIl., 
June 8, 9 and Io, 1952. 

RaDIOLoGIcAL Society oF NoRTH AMERICA 
Secretary, Dr. D. S, Childs, 713 E. Genesee St., Syracuse 
2, N. Y., Annual meeting: Palmer House, Chicago, IIl., 
December 2-7, 1951. 

American or RADIOLOGY 
Executive Secretary, William C, Stronach, 20 N. Wacker 
Drive, Chicago 6, Illinois. 

Section on RapioLocy, AMERICAN MEDICAL AssociaTION 
yt Nal Dr. T. Leucutia, Harper Hospital, Detroit 1, 

ich. 

ALABAMA RaDI0LocIcAL Society 
Secretary, Dr. W. W. Anderson, Tuscaloosa, Ala. Meets 
time and place Alabama State Medical Association. 

Arizona RaDIoLocicaL Society 
Secretary, Dr. R. Lee Foster, 507 Professional Building, 
Phoenix, Ariz. Two regular meetings a year. The annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

ATLantAa RaproLoaicat Society 
Secretary, Dr. J. D. King, 35 Linden Ave., N.E., Atlanta, 
Ga. Meets monthly, except during three summer months, 
on second Friday evening. 

Brooktyn Roentcen Ray Society 
Secretary, Dr. J. J. Daversa, 345 75th St., Brook- 
lyn, N. Y. Meets monthly fourth Tuesday, Oct. through 
April. 

BurFaLo RaDIOLoGcIcAL Society 
Secretary, Dr. Mario C. Gian, 610 Niagara St., Buffalo, 
N. Y. Meets second Monday evening each month, 
October to May inclusive. 

Centrat New York Roentcen Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse N. Y. Meets January, May, November. 

Centra Onto Rapio.ocicat Society 
Secretary, Dr. F. A. Riebel, 15 West Goodale St., 
Columbus, Ohio. Meets at 6:30 p.m. on second Thursday 
of October, December, February, April, and June at 
Columbus Athletic Club, Columbus, Ohio. 

Cuicaco RoEnTGEN Society 
Secretary, Dr. B. D. Braun, 6 N. Michigan Ave., Chicago 
2, Ill. Meets second Thursday of each month, October 
to April inclusive at the University Club. 

CLEVELAND RADIOLOGICAL SocIETY 
Secretary, Dr. Mortimer Lubert, 10515 Carnegie Ave., 
Cleveland 6, Ohio. Meetings at 6:45 P.M. on fourth 
Monday of each month from October to April. 

Cotorapo RapDIOLocIcaL Society 
Secretary, Dr. W. P. Stampfli, 1933 Pearl St., Denver, 
Colo. Meets third Friday of each month at University 
of Colorado Medical Center or at Denver Athletic Club. 

Connecticut Rapio.ocic Society 
Secretary, Dr. E. W. Godfrey, 1676 Boulevard, West 


Hartford, Conn. Meets second Friday Oct. and April. 
Da.tas-Fort WortH Rogntcen Stupy 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 P.M. 
Detroit RoentGcen Ray Rapium Society 
ecretary, Dr. J. C. Cook, Harper Hospital, Detroit, 
Mich. Meets monthly first Thursday, October to May, at 
Wayne County Medical Society Building. 
East Bay Roentcen Society 
Secretary, Dr. Dan Tucker, 434-3oth St., Oakland 9, 
Calif. Meets first Thursday each month at Peralta 
Hospital, Oakland. 
FLoripa Society 
Secretary, Dr. Nelson T. Pearson, 1109 Huntington Bldg., 
Miami, Fla. Meets twice annually, in the spring with the 
annual State Society meeting, and in the fall. 
GeorotA RapIo.ocicaL Society 
Secretary, Dr. R. C. Pendergrass, Americus, Ga. Meets in 
mid-winter and at annual meeting of Medical Association 
of Georgia in the spring. 
GreaTER Miami Society 
Secretary, Dr. T. M. Berman, 350 Lincoln Rd., Miami 
Beach, Florida. Meets last Wednesday of each month 
at 8:00 P.M. at Veterans Administration Regional Office. 
Houston Rapro.ocicat Society 
Secretary, Dr. F. M. Windrow, 1205 Hermann Profes- 
sional Bldg., Houston, Texas, Meets fourth Monday 
each 
Society 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, Ill. Meets three times a year. 
INDIANA ROENTGEN Society 
Secretary, Dr. William M. Loehr, 712 Hume-Mansur 
Bldg., Indianapolis 4. Meets second Sunday in May. 
Iowa X-Ray 
Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, Iowa. Luncheon and business meeting 
during annual session of Iowa State Medical Society. 
Kansas RaDIOLoGIcaL SOCIETY 
Secretary, Dr. Charles M. White, 3244 E. Douglas, 
Wichita 8, Kan. Meets annually with State Medical 
Society. 
Kentucky RADIOLoGIcAL SocIETY 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Seelbach Hotel, Louisville. 
Kincs County Society 
Secretary, Dr. Marcus Wiener, 1430 48th St., — 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:45 P.M. 
Los ANGELES RADIOLOGICAL SocIETY 
Secretary, Dr. Wybren Hiemstra, 1414 S. Hope St., Los 
Angeles 15, Calif. Meets second Wednesday each month 
at ces Angeles County Medical Assn. Building. 
Lou1s1ANA RADIOLOGICAL SociBTY 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 
Maine Society 
Secretary, Dr. C. F. Miller, Central Maine General Hos- 
pital, Lewiston, Maine. 
Miami VALLEY RADIOLOGICAL SociETY 
Secretary, Dr. G. A. Nicoll, 134 Apple St., Dayton, 
Ohio. Meets second Friday of fall and winter months. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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MIcHIGAN ASSOCIATION OF ROBNTGENOLOGISTS 
Secretary, Dr. R. D. McDuff, 220 Genesee Bank Bldg., 
Flint 3, Mich. 

Mip-Hupson Society 
Secretary, Dr. J. W. Walton, Horton Memorial Hospital, 
Middletown, N. Y. Meets 8:30 p.m., fourth Tuesday each 
month, Sept. to May. 

MiLwavukep Roentcen Ray Socisty 
Secretary, Dr. T. J. Pfeffer, 839 N. Marshall St., Mil- 
waukee 2, Wis. Meets monthly on second Monday at 
University Club, 

MINNESOTA RADIOLOGICAL SocirtTy 
Secretary, Dr. L. A. Nash, 72 Lowry Medical Arts Bldg., 
St. Paul 2, Minn. Meets three times annually, once at 
time of State Med. Assn., and in spring and fall. 

MissIss1pP1 RADIOLOGICAL SOCIETY 
Secretary, Dr. John W. Evans, 621 High Street, Jackson 
2, Miss. Meets third Thursday of each month at the 
Rotisserie Restaurant at 6:30 P.M. 

NesBrASKA RaDIOLoGIcAL Socirty 
Secretary, Dr. R. W. Blanchard, 1216 Medical Arts Bldg., 
Omaha, Nebr. Meets fourth Thursday of each month at 
6 p.m. at Omaha or Lincoln. 

New ENGLAND RoenTGEN Ray Society 
Secretary, Dr. L. L. Robbins, Massachusetts General 
Hospital, Boston, Mass. Meets monthly on third Friday, 
Harvard Club. 

Nsw Hampsuire RoentGEN Ray Socisty 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York RoentTGEN Society 
Secretary, Dr. Irving Schwartz, 45 E. 66th St., New York 
21, N. Y. Meets monthly on third Monday, New York 
Academy of Medicine, at 8:30 P.M. 

NortH CAROLINA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. Hemphill, 1420 E. Fifth St., Char- 
lotte 4, N. C. Meets in May and October. 

Dakota RapDIOLocIcaL Society 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings by announcement. 

NorTHEASTERN New YorK RapIoLoGcIcaL Society 
Secretary, Dr. John F. Roach, Albany Hospital, Albany, 
N. Y. Meets on the second Wednesday of October, 
November and March at the University Club, Albany, 
Annual meeting in June to be announced. 

NorTHERN CALIFORNIA RADIOLOGICAL CLUB 
Secretary, Dr. G. A. Fricker, Sacramento County Hospi- 
tal, Sacramento, Calif. Meets at dinner last Monday, 
every second month, except June, July and August. 

Onto STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. E. C. Elsey, 927 Carew Tower, Cincinnati 
2, Ohio. 

OKLAHOMA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Brown, 21st & Xanthus, Tulsa 4, 
Okla. Three regular meetings annually. 

Orecon RaADIOLoGIcAL Society 
Secretary, Dr. J. Richard Raines, 214 Medical-Dental 
Bldg., Portland 5, Oregon. Meets monthly from October 
to June on the second Wednesday of each month at 8:00 
P.M. at the University Club. 

Orueans ParisH Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 

Paciric NortHwest RADIOLOGICAL SocIETY 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 

Paciric Rogntcen Society 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

RADIOLOGICAL SocigTy 
Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport. 
Annual meeting: Bedford Springs Hotel, Bedford, Pa., 
May 16 and 17, 1952. 

PHILADELPHIA Ray SociatTy 
Secretary, Dr. G. P. Keefer, American Oncologic Hos- 
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pital, Philadelphia 4, Pa. Meets first Thursday each 
month October to May, at 8:00 p.m., in Thomson Hall, 
College of Physicians, 

PitrspurGH Rogntcan Sociaty 
Secretary Dr. E. J. Euphrat, 3500 Fifth Ave., Pittsburgh 
13, Pa. Meets 6:30 p.m. at Webster Hall Hotel on second 
Wednesday each month, October to May inclusive. 

RADIOLOGICAL Section, BALTIMORE MepicaL 
Secretary, Dr. Richard B. Hanchett, 705-6 Medical Arts 
Bldg., Baltimore, Md. Meets third Tuesday each month, 
Sept. to May. 

Section, Connecticut Mepicat Society 
Secretary, Dr. Fred. Zaff, 135 Whitney Ave., New Haven, 
Conn. Meets bimonthly on second Wednesday. 

Rapro.ocicat Section, Mepicat Socrety oF THE Dts- 
TRICT OF COLUMBIA 
Secretary, Dr. U. V. Wilcox, 915 Nineteenth St., N. W., 
Washington 6, D. C. Meets Medical Society Library, 
third Thursday of January, March, May and October at 
8:00 P.M. 

RADIOLOGICAL SECTION, SOUTHERN MeEpIcaL AssoctiaTION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

RADIOLOGICAL SociETY OF GREATER CINCINNATI 
Secretary, Dr. Lee S. Rosenberg, Jewish Hospital, Cin- 
cinnati 29, Ohio. Meets first Monday each month, 
October through May, 

RapDIoLocica Society oF Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

Raprotocicat Society or New Jersey 
Secretary, Dr. Nicholas G. Demy, 912 Prospect Avenue, 
Plainfield, N. J. Meets annually at Atlantic City at time 
: State Medical Society and mid-winter at Elizabeth, 


RicumMonp County Soctety 
Secretary, Dr. W. F. Hamilton, Jr., University Hospital, 
Augusta, Ga. 

RocHEesTER RoeNnTGEN Ray Socisty, Rocuester, N. Y. 
Secretary, Dr. George Gamsu, 191 S. Goodman St., 
Rochester, N. Y. Meets monthly on last Monday from 
September through May, 8 p.m. at Strong Memorial 
Hospital. 

Rocky Mountain RapDIo.ocicat Society 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. 

St. Louis Society or RADIOLocists 
Secretary, Dr. D. S. Bottom, s1o S. Kingshighway, 
St. Louis, Mo. Meets fourth Wednesday each month, 
except June, July, August, and September. 

San Disco RoentGEN Society 
Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly, first Tuesday at dinner. 

San Francisco Rapro.ocicat Society 
Secretary, Dr. I. J. Miller, 2680 Ocean Avenue, San 
Francisco 27, Calif. Meets quarterly. 

SecTION on Rapro.ocy, CALiForNIA MEDICAL ASSOCIATION 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 

Section on Rapro.oey, Stats Mepicat Society 
Secretary, Dr. Harold L. Shinall, St. Joseph’s Hospital, 
Bloomington, 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

Soutu Bay Society 
Secretary, Dr. Ford Shepherd, 526 Scquel Avenue, Santa 
Cruz, Calif. Meets second Wednesday each month. 

Soutu Carouina X-Ray Society 
Secretary, Dr. Henry E. Plenge, Spartanburg General 
Hospital, Spartanburg, S. C. One meeting with South 
Carolina Medical Association in May, others arranged by 
President. 

TenNeSSEB RADIOLOGICAL SociETY 
Secretary, Dr. J. M. Frére, Newell Hospital, Chattanooga, 
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Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

Tpxas RADIOLOGICAL Society 
Secretary, Dr. R. P O’Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. Meets Houston, Texas, Jan. 18 and 19, 
1952. 

University oF MicuicAn Dspartmant OF ROENTGEN- 
oLocy Starr MBETING 
Meets each Monday evening from September to June, 
at 7 p.M. at University Hospital. 

Univarsity oF Wisconsin RaDIoLocicaL ConNFBRBENCB 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison. 

Uran Stata Raprovocicat Sociaty 
Secretary, Dr. Angus K. Wilson, 343 S. Main St., Salt Lake 
City 1, Utah. Meets third Wednesday in September, 
November, January, March and May. 

Vireinia RaDIoLocicaL Society 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 

WasuincTon State Raprovocicat Society 
Secretary, Dr. R. C. Kiltz, 705 Medical-Dental Bldg., 
Everett, Wash. Meets fourth Monday each month, Oc- 
tober through May, College Club, Seattle. 

Wisconsin Rapio.ocica Society 
Secretary, Dr. Irving I. Cowan, 425 E. Wisconsin Ave., 
Milwaukee 2, Wis. Special meetings held during year; 
annual meeting each spring at Madison, Wis. 

X-Ray Strupy or San Francisco 
Secretary, Dr. M. A. Sisson, 450 Sutter St., San Francisco, 
8, Calif. Meets Jan. to July, Lane Hall, Stanford Univ. 
Hospital; July to Dec. San Francisco Hospital. 


Cusa, Mexico anp CENTRAL AMERICA 


SocreDAD De Rapio.ocfa y FIsiIoTERAPIA DE CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

SocrepaD Mexicana DB RADIOLOGIA Y FISIOTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsella No. 11, 
Mexico, D. F. Meets first Monday of each month. 

Socrepap RaproLécica PANAMENA 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 86 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital, chosen at preceding meeting. 


BritisH Empira 


BritisH InstiruTsB oF INCORPORATED WITH 
THE RONTGEN SOCIETY 
Ordinary meeting, on the Thursday preceding the third 
Friday, October to May at 8:15 p.m. 
Medical Members’ meeting, on third Friday in each 
month at 5:00 P.M., 32 Welbeck St., London, W 1. 

Facutty oF RaDIOLocIsTs 
Honorary ween Dr. J. F. Bromley, 45, Lincoln’s Inn 
Fields, London, W.C.2, England. 

Sscrion OF RADIOLOGY OF THB RoyAt Socigty or 
(ConFineD To Mepicat Memsers) 
Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London. 

CanaDIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary-Treasurer, Dr. Jean Bouchard, Suite 
305, 1555 Summerhill Avenue, Montreal 26, Que. Meet- 
ings January and June. 

Ssaction oF Rapio.ocy, CANADIAN Mepica AssociATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

Société CANADIENNE-FRANCAISB D’ELECTROLOGIB BT DB 
Rapro.ocis MEpIcALes 
Secretary, Dr. Origéne Dufresne, 4120 Ontario St., East, 
Montreal, P. 

AusTRALIAN AND New ZBALAND ASSOCIATION OF RapDI- 
OLOGISTS 
Honorary Secretary, Dr. Alan R.Colwell, 135 Macquarie 
St., Sydney, N.S.W. 
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Honorary Secretaries, State Branches: 

New leon Wales, Dr. E. W. Frecker, 135 Macquarie 

St., Sydney. 

— Dr. T. L. Tyrer, 3 Lockerbie Court, East St. 
ilda. 

Queensland, Dr. J. Adam, 131 Wickham Terrace, 

Brisbane. 

South Australia, Dr. R.de G. Burnard, 170 North Ter- 

race, Adelaide. 

Western Australia, Dr. A. M. Nelson, 179 B St. 

Georges Terrace, Perth. 

New Zealand, Dr. E. G. Lynch, 12 Bolton St., Well- 

ington. 


SoutH AMBRICA 


Asociacion ARGENTINA DE RADIOLOGIA 
Secretary, Dr. Lidio G. Mocsa, Avda. Gral Paz 151, 
Cérdoba, Argentina. Meetings held monthly. 

SocteDAD ARGENTINA DE RaproLocia, JuNTA CENTRAL, 
Buenos 
Secretary, Dr. Oscar F. Noguera, Santa Fe 1171, Buenos 
Aires. Meetings are held monthly. 

SocrEDAD ARGENTINA DE Rapio.ocia, FILiAL DEL LiTorAL, 
Sepe, Rosario 
President, Dr. Francisco P. Cifarelli. Meets monthly 
~ ‘jae Wednesday, 19 ha 663 Italia St., Rosario, Santa 

SociEDAD ARGENTINA DE Rapro.ociA, FILIAL DEL Sur, 
Sepe, La Puata 
President, Prof. Dr. Jose P. Uslenghi, La Plata. Meets 
monthly, 

SocrEDAD ARGENTINA DE FILIAL DEL CENTRO, 
Seve, CorpoBa 
President, Prof. Dr. David L. Caro, Corro 86, Cordoba. 
Meets monthly. 

SOCIEDAD ARGENTINA DE RaproLocia, DEL Norte, 
SeDE, TucuMAN . 

President, Dr. Julio Mendez Valladares, Rivadavia 358, 
Tucuman. Meets monthly. 

SocreEDAD ARGENTINA DE RapiotoaiA, Cuyo 
Seve, Menpoza, 

President, Dr. J. A. Orfila, Hospital Central, Mendoza. 
Meets monthly. 

SocreDADB BrasILeirA DB MepIca 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
ee Brazil. Meets monthly, except during January, 

ebruary and March. 

SocieDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644 Sao Paulo, Brazi:. Meets monthly on 
second Wednesday at g p.m. in Sao Paule at Av. Briga- 
deiro Luiz Antonio, 644. 

SocreDAD CoLoMBIANA DE RADIOLOGIA 
Secretary, Dr. Alberto Torres Focke, Av. 34, No. 17-34, 
Bogota, Colombia. Meets last Wednesday soak month, 

SociEDAD PERUANA DE RADIOLOGIA 
Secretary, mg tone Bedoya Paredes, Apartado, 2306, 
Lima, Peru. Meets os except during January, 
February and March, at Asociacién Médica Peruana 
“Daniel A. Carrién,” Villalta, 218, Lima. 

SocieDAD ps RaproLocica, CANCEROLOGIA Fisica 
Mepica Urucuay 
Secretary, Dr. Arias Bellini, Av. Agraciada 1464, Piso 13, 
Montevideo, Uruguay. 


ConrTINENTAL Evrops 


Société Rapio.ocia 
General Secretary, Dr. S. Masy, 111 Avenue des Allies, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 

Francaise MEéEpIcALe, 
and its branches: Société pu Sup-Ovest, pu LitroraL 
MEDITERRANEEN, DU CENTRE ET DU LYONNAIS, DB 
L’OvEsT, DE L’Est, ET D’ALGER ET D’AFRIQUE DU Norp 
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Secretary-General, Dr. A. Dariaux, 9 bis, Boulevard 
Paris France. 

CaSKOSLOVENSKA SPOLECNOST PRO RONTGBNOLOGII A 
RADIOLOGII V PRAzB 
Secretary, Dr. Roman Blaha, Praha x1, st4t. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 

Po.tsH Society or RapDIoLocy 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. 

GDANSK SECTION, Po.isH Society oF RaDIOLoGy 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10:30, X-Ray 
Dept., Akademia Gdansk. 

Warsaw Section, Socisty or RaDIOLocy 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., 
Warsaw, Poland. Meets monthly. 

SocisTATBA RomANA DB RapI0LociB st ELECTROLOGIB 
Secretary, Dr. Oscar Meller, Str. Banual Maracine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

Aut-Russtan Roentcen Ray Association, LENINGRAD. 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 
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Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

SCANDINAVIAN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

SocigpaD EspaNnoLa DB 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

ScHWEIZERISCHRE RO6NTGEN-GESELLSCHAFT 
Da RapDIOLocie) 

Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland. 


Socista ITALIANA D1 Mapica 
Secretary Prof. Mario Ponzio, Ospedale Mauriziano. 
Torino, Italy. Meets biannually. 


INDIA 


InDIAN RADIOLOGICAL AssOCIATION 
Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 
Road, Bombay 1, India 
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EASTERN CONFERENCE OF 
RADIOLOGISTS 


The Eastern Conference of Radiologists 
will hold its meeting at the Statler Hotel, 
New York, New York, on March 28 and 29, 
1952. Radiologists who expect to attend 
this conference are invited to write to Dr. 
Maurice Lenz, 840 Park Avenue, New 
York 21, New York, for their advance 
registrations. 

The following is the preliminary program 
of the meeting: 


Criteria for the Choice of Angiography versus 
Ventriculography in the Diagnosis of 
Brain Tumor. By Dr. Ernst H. Wood. 

The Diagnosis and Treatment of Neuro- 
blastoma. By Dr. Robert S. Sherman, 
Robert F. Phillips, and Robert Leaming. 

Growing Skeleton in Gargoylism; Early 
Lesions and Their Evolution. By Dr. John 
Caffey. 

Massive Hemorrhage from the Upper Gas- 
trointestinal Tract. By Dr. John A. Evans 
and Dr. Forbes Delany. 

The Roentgen Aspects of the Papilla of 
Vater. By Dr. Maxwell H. Poppel, Dr. 
Harold G. Jacobson, and Dr. Robert W. 
Smith. 

Abdominal Aortography. By Dr. 
Schlein. 

Congenital Arteriovenous Communications. 
By Dr. Charles T. Dotter and Dr. Israel 
Steinberg. 

The Roentgen Diagnosis of Broncholithiasis. 
By Coleman B. Rabin and Dr. Morton 
Ziskind. 

Fish-bone Foreign Bodies of the Upper Esoph- 
agus and Pharynx: A Clinical and Ex- 
perimental Study. By Dr. Arnold L. Bach- 
man. 

The Problem of Personnel Protection in 
Diagnostic Roentgenology. By Lillian 
E. Jacobson, Dr. Joel J. Schwartzman and 
Dr. Saul Heiser. 

Some Rotation Therapy Techniques Appli- 
cable to Standard Deep Therapy Machine. 
By Dr. Morton M. Kligerman and Dr. 
Elaine Gilinson. 

The Effect of Single Doses of Roentgen Rays 
on Experimentally Induced Glioma. By 
Dr. Martin G. Netsky and Dr. J. R. Freid. 

Roentgen Therapy of Mongolism. By Dr. 
Ira I. Kaplan. 
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Segmental Resection and Radium Implanta- 
tion in the Treatment of Carcinoma of the 
Bladder. By Dr. John N. Robinson and 
Dr. Morton M. Kligerman. 

A Rapid Technique in Radiotherapy of Oral 
Carcinoma. By Dr. Sidney Rubenfeld. 

Grid Therapy for Cancer of the Lung. By 
Dr. Sidney M. Silverstone, Dr. William 
Harris, and Dr. Charles Botstein. 

Roentgen Therapy and Chemotherapy in the 
Management of Malignant Lymphomas. 
By Dr. Vincent C. Collins and Dr. Alfred 
Gellhorn. 

Comparison of Tissue Doses for High Energy 
Radiation (1~70 mev.). By Carl B. Brae- 
strup. 

THE THIRD SYMPOSIUM 
NEURORADIOLOGICUM 

The Third Symposium Neuroradiologi- 
cum will be held in Stockholm, Sweden, 
from September 17 to 20, 1952. 

President: Professor Erik 
Stockholm 

Vice-President: Professor Olle Olsson, 
Lind 

Secretary: Docent Ake Lindbom, Stock- 
holm 

Main Themes: 

Vertebral angiography 
Roentgen diagnosis of spinal tumors 
Phlebography in neuroradiology 

Papers will also be read on various neuro- 
radiological subjects. 

Contributors (among others): James Bull, 
London; Kurt Decker, Miinchen; H. Fisch- 
gold, Paris; Mario M. Lenzi, Modena; 
Kermo F. Mascherpa, Milano; D. L. Mc- 
Rae, Montreal; Reginald G. Reid, Man- 
chester; B. G. Ziedses des Plantes, Rotter- 
dam; The Roentgen Department of the 
University Clinics, Lund; The Roentgen 
Department of Serafimerlasarettet, Stock- 
holm. 

There will be a scientific exhibit, a tech- 
nical exhibit and a social program. 

Radiologists, neurosurgeons and neurol- 
ogists will be welcome at the Symposium. 
All those wishing to attend should send in 
their names and addresses to the Secretary. 
A detailed program will be published early 
in 1952 in the same journals as this pre- 


Lindgren, 


VoL. 66, No. 6 


liminary notice and also sent to those who 
have expressed their intention of being 
present. Arrangements for hotel accommo- 
dation in Stockholm will be announced in 
due course. The social program will include 
plans for the entertainment of the ladies 
accompanying members. The subscription 
fee will be approximately Sw. Kr. 75:- for 
active member and Sw. Kr. 25 :— for compan- 
ion. 

Correspondence should be addressed to 
Symposium Neuroradiologicum, Serafimer- 
lasarettet, Stockholm K., Sweden. 


GRANTS AND FELLOWSHIPS IN 
RADIOLOGICAL RESEARCH 

On behalf of the James Picker Founda- 
tion, the National Research Council an- 
nounces the continued availability of Fel- 
lowships and Grants in Radiological Re- 
search. The Council has been designated as 
the administrative and scientific advisory 
body to the Foundation. Applications are 
reviewed by the Committee on Radiology 
of the Council’s Division of Medical Sci- 
ences. Final determination of awards is 
made by the Board of Directors of the 
Foundation upon recommendation of the 
Committee, and the Council is responsible 
for administration of funds. 

Fellowships in Radiological Research ofter 
research training for recent graduates en- 
tering upon investigative careers in the 
field. Stipends vary from $3,000 to $5,000 
per annum, depending on the qualifications 
and special circumstances of the applicant. 
Candidates must have the M.D. or Ph.D. 
degree or equivalent experienceand achieve- 
ment in research. Appointments are not 
limited to citizens of the United States. 
Applications for 1952-1953 must be post- 
marked on or before December 15, 7957. 

Grants in Radiological Research are de- 
signed to encourage research leading to 
improvement in medical diagnosis and 
treatment oriented toward radiological 
methods. The Foundation has specifically 
requested that none of its funds be used 
to subsidize the development of radiolog- 
ical equipment. Grants are not restricted 
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to institutions within the United States. 
Applications for grants for the fiscal year 
1952-1953 must be postmarked on or Lefore 
Fanuary I, 1952. 

Complete details and application blanks 
for Fellowships and Grants may be ob- 
tained from the Secretary, Division of 
Medical Sciences, National Research Coun- 
cil, 2101 Constitution Avenue, N. W., 
Washington 25, D. C. 


UROLOGY AWARD 
The American Urological Association 
offers an annual award of $1,000.00 (first 
prize of $500.00, second prize $300.00 and 
third prize $200.00) for essays on the result 
of some clinical or laboratory research in 
Urology. Competition shall be limited to 
urologists who have been in such specific 
practice for not more than five years and 
to men in training to become urologists. 
The first prize essay will appear on the 
program of the forthcoming meeting of the 
American Urological Association, to be 
held at the Chalfonte-Haddon Hall, At- 
lantic City, New Jersey, June 23-26, 1952. 
For full particulars write the Secretary, 
Dr. Charles H. de T. Shivers, Boardwalk 
National Arcade Building, Atlantic City, 
New Jersey. Essays must be in his hands 
before February 15, 1952. 
Committee on Scientific Research 
Miley B. Wesson, Chairman 
John E. Heslin 
Harry M. Spence 


RICHMOND COUNTY RADIO- 
LOGICAL SOCIETY 

On the evening of Thursday, September 
20, 1951, the Richmond County Radio- 
logical Society was formed with the follow- 
ing members: 

Dr. L. P. Holmes, President; Dr. H. R. 
Osherroff, Vice-President; Dr. W. F. Hamil- 
ton, Jr., Secretary; Dr. Stephen W. Brown; 
Dr. Jack H. Levy; Dr. Irving Range; Dr. 
S. M. Roberts; Dr. Hoke Wammock. 
Associate Members: Dr. John H. Deaton, 
Dr. T. F. Jackson and Dr. S. H. Prather. 

The first scheduled meeting with a 
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planned program of a talk and film reading 
session was held on Wednesday evening, 
October 3, 1951. 


LAURISTON S. TAYLOR APPOINTED 
CHIEF OF ATOMIC AND RADIA- 
TION PHYSICS DIVISION 

Lauriston S. Taylor, formerly in charge 
of the Radiation Laboratory, has been 
appointed chief of the Atomic and Radia- 


tion Physics Division and coordinator of 


Atomic Energy Commission projects at the 
National Bureau of Standards. His work 
will involve the over-all direction of re- 
search programs in atomic and_ nuclear 
constants, electron physics, mass spectrom- 
etry, spectroscopy, radioactivity, roent- 
gen rays, nucleonic instrumentation, high 
voltage generators and accelerators, and 
evaluation of radiation hazards. 


REPORT OF COMMITTEE OF MINNESOTA 
STATE RADIOLOGICAL SOCIETY 
FOR HOSPITAL ADMISSION 
CHEST EXAMINATION* 


Your committee respectfully submits the 
following report: 


I. Hospital admission chest examinations are 
highly desirable as a public health measure 
and as a protective measure against the 
spread of tuberculosis to hospital person- 
nel and other hospital occupants. 

II. Members of this Society are urged to pro- 
mote this procedure in all hospitals with 
which they are associated and to that end 
should solicit the aid and cooperation of 
the individual hospital administrations, 
the staff of the hospital, and especially the 
staff most directly concerned with diseases 
of the chest. 

III. Your Committee recognizes that the wide 
variations in hospitals as to location, size, 
specialization, financial status, availability 
of radiological staff and equipment, and 
availability of adequate space make it 
impossible to recommend a uniform pro- 
gram for all hospitals, With this in mind, 
the Committee makes the following recom- 
mendations: 

(a) The taking and reading of chest films 
and photofluorograms should be en- 


* Presented to the Society and adopted unanimously at the 
annual meeting at Rochester, Minnesota, May 1, 1951. 


(c) 


(d) 


(e) 


(f) 


DECEMBER, 


tirely under the jurisdiction of the 
Roentgen Department of the Hospital. 
The follow-up work belongs under the 
supervision of the attending physician, 
The taking, processing, reading and 
reporting of chest films or photofluoro- 
grams should be carried out within 
twenty-four hours of admission of the 


patient. The follow-up medical staff 


should receive and review all positive 
reports before filing and should at 
once institute necessary 
procedures. 
Both the roentgenologist and the 
attending physicians should assume 
the responsibility that all adult ad- 
missions are submitted to the exam- 
ination. 
The lower age limit of patients to be 
included in the study should be deter- 
mined by the staff. It is recommended 
that this age limit should be the 16th 
birthday, but it may be set at a lower 
age at the discretion of the staff. 
Smaller hospitals, possibly up to 150 
or 200 adult bed capacity, could justi- 
fiably use 14X17 inch films made in 
the established Roentgen Department. 
Since most admissions are in the after- 
noon and evening hours, this should 
be feasible without undue delay of the 
other admission routine. The 14X17 
inch film should be treated as a diag- 
nostic study and not only a study for 
“detection of pathology.” 
In larger institutions photofluorog- 
raphy would be more feasible and 
may be highly desirable. The follow- 
ing detailed recommendations are 
made regarding photofluorography: 
1. The photofluorography equipment 
should be installed in the admitting 
department. Any compromise with 
this recommendation will, in direct 
proportion to the adjustment made, 
compromise the efficiency and ade- 
quacy of the program. 
2. The technical staff should consist 


follow-up 


of members of the technical staff 


of the Roentgen Department, who 
may be rotated through the admit- 
ting department. Any concessions 
in this matter likewise will com- 
promise the results. 
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3. The photofluorographic equipment 
should be the best obtainable with 


the funds available. The choice of 


equipment should rest with the 
radiologist of the hospital con- 
cerned. 

4. The exposures may be made with or 
without the removal of the pa- 
tient’s clothing. This should be de- 
cided by the individual radiologist 
who reads the films. 

5. The emergency technician of the 
Roentgen Department should be 
available for call at all hours so 
that the service is available on a 
twenty-four hour basis. 

6. All patients not submitted to photo- 
fluorography on admission should 
be examined within twenty-four 
hours, either by return to the photo- 
fluorographic unit, or by 14X17 inch 
film in the Roentgen Department, 
or at the bedside. 

Your Committee recognizes the fact that 
such a program of Hospital Admission 
Chest Examinations, if done correctly, is 
time-consuming and places a not incon- 
siderable burden and responsibility on the 
roentgenologist. The Committee believes 
the radiologist should be compensated just 
as any other physician practicing his pro- 
fession. In this stand the Committee fol- 
lows the advice of the American College 
of Radiology (Monthly News Letter, Oct., 
1949). This position is also supported by a 
quotation from a letter dated Nov. 1, 
1946, of H. V. Hullerman, M.D., Assistant 
Director of the American Hospital Asso- 
ciation, to Dr. E. S. Mariette, as follows: 
“The National Association has made no 
recommendation with respect to charges 
or methods of paying radiologists, recog- 
nizing this is a matter of concern to the 
individual hospital and radiologist. Pre- 
sumably, the same principle that applies 
to all radiology service will guide the de- 
velopment of charges and payments in 
mass radiography programs. These prin- 
ciples are based upon the idea that there 
should not be exploitation by the hospital, 
patient, or radiologist, and the procedures 
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should be such as to provide the greatest 

possible X-ray service consistent with the 

patient’s needs.” 
We, therefore, make the following re- 
commendations: 

(a) A charge labeled “Admission Exam- 
ination” should be made against every 
adult admission to the hospital who 
is so examined. 

(b) Such charges should be credited to the 
accounts of the Roentgen Depart- 
ment. 

(c) Where a 14X17 inch film is used for 
examination, a charge of not less than 
$4.00 should be made. 

(d) Where photofluorographic examina- 
tion is made, the charge is to be not less 
than $1.50, the charge to be deter- 
mined by the individual hospital and 
its roentgenologist, keeping in mind 
the total expense of the examination, 
including remuneration of the roent- 
genologist. 

(e) A follow-up single 14X17 inch film 
examination should bear the usual 
charge for this examination in addi- 
tion to the charge made for photo- 
fluorography. 

(f) It is assumed that these charges in- 
clude a sufficient margin above cost of 
production to provide remuneration 
for roentgenologic supervision of the 
program. It is also assumed that the 
details of the program will have to be 
determined individually in every hos- 
pital by the cooperative effort of the 
administration and the _ roentgenol- 
ogist. 

V. Finally, your Committee respectfully sub- 
mits that emphasis be placed on the qual- 
ity of the work done, rather than on mini- 
mal expense and minimal personal effort. 


Committee for Admission Chest Examina- 
tions of Minnesota Radiological Society 

J. P. Medelman, M.D., Chairman 

C. B. Nessa, M.D. 

Walter H. Ude, M.D. 

Stanley C. Peterson, M.D. 

A. L. Abraham, M.D. 
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ROENTGEN DIAGNOSIS 
GENITOURINARY SYSTEM 
ScumipT, C. Ropert, Huesert, D. W., and 

BEAZELL, JAMES M. Retrocaval ureter. Arch. 

Surg., Feb., 1951, 62, 299-302. 

Retrocaval ureter is a congenital anomaly result- 
ing in a displacement of the ureter so that it encircles 
the vena cava on its course to the urinary bladder. 

A review of the literature shows 37 cases previously 
reported. The symptoms caused are those of mild 
obstruction and recurrent attacks of infection. 

Roentgen examination shows a characteristic dila- 
tation of the ureter down to where it crosses medially 
behind the inferior vena cava. 

The ureter was sectioned, brought from its post- 
caval location, and anastomosed. There was no re- 
currence of urinary symptoms two years after opera- 
tion.—F.. H. Squire, M.D. 


Mascio, Aquino. Osservazioni sul dinamismo 
pielo-ureterale nel tratamento conservativo 
delle idronefrosi. (Observations on the pyelo- 
ureteral dynamics in the conservative treat 
ment of the hydronephrosis.) Arch. ital. urol., 
1950, 24, 83-113. 

The author discusses the plastic and fixation pro- 
cedure of Marion with a personal diagnostic adjunct 
(study of the pyeloureteral emptying time via ne- 
phrostomy tube), before and after treatment with 
testosterone (500 mg. in twenty days), affirming the 
beneficial effect of the hormone therapy. 

Hormone therapy without surgery in an eight 
month pregnant woman with uncontrollable symp- 
toms also had a favorable result. No abnormal post- 
hormonal sequelae were noted.—N. M. Albanese, 


M.D. 


CameRINI, R., and LuraA, A. La stratigrafia 
associata al pneumorene nello studio dei 
tumori renali. (Stratigraphy and perirenal 
air insufflation used in the study of renal 


tumors.) dunn. radiol. diag., 19§0, 22, 308- 
318. 


The authors advocate the use of this method in the 
study of renal tumors to overcome the difficulties 
encountered by superimposed gas shadows of the 
gastrointestinal tract and overlying soft tissue struc- 
tures on routine films. They believe that they can 
more accurately define tumors as being intrarenal or 
extrarenal, solid or cystic by using this method. In- 
cluded in the article are 3 case reports. They do not 
describe what technique was used for the perirenal 
insuffation.—P. FE. Russo, M.D. 


Paotetti, Mario. La distopia crociata renale. 
(The crossed ectopic kidney.) 4nn. radiol. 
diag., 1950, 22, 276-298. 
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The author reports 2 cases of this very rare anom- 
aly. In the first case, he was able to demonstrate 
the presence of three kidneys by intravenous and 
retrograde urograms. A right ectopic kidney was 
located just below the normal left kidney with its 
ureter which crossed to the right side and had a 
ureter opening on the right side of the bladder. A 
normal right kidney and ureter were also present. 
In the second case the left kidney was located in the 
right iliac fossa and apparently fused with the right 
kidney. The left ureter crossed the pelvis and drained 
into the left side of the bladder. 

In the opinion of the author unless these ectopic 
kidneys are infected or involved by some other path- 
ological process, they remain asymptomatic.—P. E. 
Russo, M.D. 


BERNER, Friepricu. Die bdsartigen Nieren- 
geschwulste. (The malignant renal tumors.) 
Strahlentherapie, 1950, 8}, 199-230. 


Maldevelopment of tissue can arise in many ways 
during the complicated embryology of the kidneys; 
thus adenomas, fibromas, and cystic malformations 
are common. Ectopic development of tissue may re- 
sult in the presence of renal tissue in the suprarenals, 
and vice versa. Further, faulty differentiation of tis- 
sue may produce islands of tissue foreign to the kid- 
ney; é.g., smooth or striated muscle, mucinous, fatty 
or cartilaginous tissue, and various types of epithe- 
lium. Mixed tumors therefore develop, and the pre- 
dominant tissue eleme nt of renal tumors is variable. 
The clinical term “hypernephroma,” better yet 
“hypernephroid tumor,” is retained, however, with 
the full knowledge that the great majority of such 
tumors are carcinomatous or sarcomatous develop- 
ments from renal tissue. 

Hematuria, pain and palpable mass cannot be re- 
lied upon for early diagnosis; the first attack of 
hematuria may be particularly treacherous in that 
it usually ceases spontaneously and is then investi- 
gated no further. Of even less diagnostic value are 
changes in the blood picture, sedimentation rate, 
the appearance of fever, weakness, weight loss, 
cachexia, and digestive disturbances. Cystoscopy 
can localize the side from which the bleeding comes 
and, with studies of dye excretion, establish the 
functional capacity of the healthy kidney. 

The roentgen methods of diagnosis, plain films of 
the abdomen and excretory and retrograde urog- 
raphy, yield four broad pyelographic groups: (1) 
a tumor is certainly present; (2) the presence of a 
tumor is reasonably established; (3) despite the pres- 
ence of a tumor, the pyelograms are normal; and 
(4) the affected kidney presents only hydronephrosis. 
Scheele has combined pyelography with palpation 
during fluoroscopy to demonstrate that a palpable 
mass is indeed a renal mass. He lists the manifesta- 
tions of renal tumor on pyelography as: (1) The 
kidney is displaced downward, the renal axis is 
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altered so that it is directed medially and downward, 
and the upper portion of the ureter runs a horizontal 
course or is angled acutely. (2) The calyces are nar- 
rowed or not demonstrated; the infundibula may be 
stretched over tumor masses and thus considerably 
elongated. (3) Tumor masses (or blood clots) may 
protrude into the pelvis to produce filling defects. 
Metastatic tumor may be demonstrable in the lungs 
or skeleton. If abnormalities of the kidneys or pelves 
are bilateral, ‘considerations of tumor may be 
abandoned with great safety.” 

The treatment of choice is radical removal of the 
affected kidney. Preoperative irradiation is not indi- 
cated because if the tumor is considered too large to 
be treated surgically at the outset, it is practically 
inoperable so far as radical removal is concerned, 
even after radiation therapy. Large renal tumors in 
children are much easier to remove surgically than 
their size might indicate, so that preoperative irra- 
diation has no place there either. 

Postoperative irradiation is recommended when 
the tumor has been removed, if for no other reason 
than to increase the “factor of certainty” of a cure. 
When the tumor cannot be removed in its entirety 
or when venous tumor thromboses are present, in- 
tensive radiation therapy should be begun early 
as soon as the stitches have been removed. Radiation 
therapy is also applicable with benefit to the inoper- 
able tumors and to isolated metastases. 

Because of the varied character of the tumorous 
tissue, different parts of the tumor may vary in 
sensitivity or resistance to radiation therapy; the 
same is true for metastases. In the latter case, dif- 
ferences in tumor bed introduce still more variables 
in radiation response. 

Since tumor cells may survive irradiation and 
again grow, renal malignancies (as also other malig- 
nant tumors) should be treated with at least two 
series of irradiation. 

The technique of setting up the fields for treat- 


ment is detailed: emphasis is placed on the use of 


compression, on the need for a posterior bolster to 
bring the renal area closer to the tube during irradia- 
tion of the anterior field, on the desirability of having 
the posterior field treated with the patient lying on 
the tube to bring the renal area closer to it, and on 
the need for including the renal hilus and the re- 
gional lymph nodes in the treatment fields. Custom- 
arily three 10 by 15 cm. treatment fields (anterior, 
lateral, and posterior) are used; anterior and poste- 
rior oblique fields may be added from the unaffected 
side. 

Eighty-one cases of hypernephroid tumors were 
treated between 1920 and 1943. This series is dealt 
with in detail; of the 81 cases, § were considered 
cured; 7 (8.6 per cent) survived five years; I (1.2 
per cent) survived more than ten years.—H. G. 


Moehring, M.D. 
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Apams, A. WILFrRIp. A review of nephroma and 
ten nephrectomies in 1949. Brit. F. Surg., 
Oct., 1950, 78, 210-223. 


The present ten year survival rate of 20 per cent 
in adenocarcinoma of the kidney could readily be 
doubled if all cases were operated upon in an early 
stage. Because renal neoplasm is not frequently en- 
countered, it is difficult for the physician to stay on 
the alert for this “uncommon but fell disease in which 
remedial benefits are in ratio to promptitude 
treatment.” Therefore, the author relates his exper- 
ience with 10 cases seen in one year and reviews the 
subject. 

He suggests that the etymologically senseless term 
“hypernephroma” be replaced by the term “ne- 
phroma”; and that the clinical classification of 
nephromas be reduced to parenchymal adenocar- 
cinoma and calicopelvic epithelioma. 

His article centers on the importance of finding 
promptly the cause of hematuria, the single most 
frequent symptom of renal neoplasm. Delay in 
recognition of kidney cancer is usually due to failure 
of prompt investigation or to incomplete investiga- 
tion of this symptom. He recommends that, in cases 
where full study fails to discover the cause of hema- 
turia, urography be repeated at three month inter- 
vals for two years before the bleeding is dismissed as 
idiopathic. 

In his discussion of treatment, he comments upon 
the danger to the opposite kidney from scattered 

radiation during roentgen therapy of the diseased 
kidney or kidney bed, citing an instance in which a 
patient who had received preoperative irradiation 
died in uremia ten days after nephrectomy.—George 


Cooper, Fr., M.D. 


GunTHER, G. W. Pyelogramm bei embolischer 
Totalnekrose der Niere. (Pyelogram in com- 
plete embolic necrosis of the kidney.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen ver. m 
Réntgenpraxis, Oct., 1950, 73, 619-622. 


The author had the opportunity to observe from 
the onset the course of an embolic blocking of the 
main renal artery with resulting complete necrosis 
of the kidney. The patient, a fifty-one year old fe- 
male, was in the hospital at the time for a cardiac 
condition. She suffered a sudden intensive pain in 
the left kidney region. The next day no excretion of 
the contrast medium was noted cystoscopically from 
the left urinary tract and intravenous pyelogram also 
showed no evidence of excretory function of the left 
kidney. A retrograde pyelogram remained entirely 
negative. The intensive pain lasted four to five days 
and completely subsided at the end of fourteen days. 
No hematuria was noted at any time. The patient 
died on the thirty-second day from heart failure. 

At autopsy, it was found that the left kidney, in 
spite of the total necrosis, was not appreciably re- 
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duced in size; it measured 10.5 cm. in length and 
weighed 130 gm. A red thrombus blocked the main 
left renal artery.—Salomon Silvera, M.D. 


Cooke, Rosert E., and KLEEMAN, CHARLES 
R. Distal tubular dysfunction with renal cal- 
cification. Yale F. Biol. S Med., Dec., 1950, 
23, 199-206. 


This is a case report of a six year old boy first seen 
with a provisional diagnosis of hyperparathyroidism. 
Roentgenograms showed diffuse calcification in the 
parenchyma of both kidneys. 

In 1940 Albright and his associates reported a case 
of nephrocalcinosis with rickets and dwarfism in 
which the diffuse renal calcification was associated 
with disturbed renal function. This and other studies 
since have indicated diminished ability of the kidney 
to exchange hydrogen and ammonium ions for so- 
dium. Metabolic acidosis results from this sodium 
loss from the body as it is excessive in comparison to 
the chloride loss. There is also loss of water despite 
systemic dehydration. Chemically and_ physiologi- 
cally these alterations have been localized as functions 
of distal renal tubules. 

The patient reported was studied comprehensively. 
The administration of parathyroid extract gave 
values which made it possible to rule out primary 
hyperparathyroidism. It was concluded by the in- 
vestigators that the origin of the disturbance was on 
a congenital basis. For two months after discharge, 
therapy consisted of daily administration of sodium 
acetate and improvement in growth was promptly 
recorded.— fF. W. Turner, M.D. 


Moors, Tuomas. Hydrocalicosis. Brit. ¥. Urol., 
Dec., 1950, 22, 304-319. 


Dilatation of renal calyces follows obstruction to 
their urinary outflow. Usually the lesion is lower in 
the urinary tract and thus the condition is part of a 
hydronephrosis. Less frequently local obstruction 
may occur in a calyx itself. The cause is commonly a 
stone or post-inflammatory fibrosis. In this paper, 
only those interesting cases are considered in which 
usually one but sometimes more than one calyx be- 
comes dilated in the absence of any obvious me- 
chanical cause. The author believes all are dilated 
calyces caused by achalasia of one or more of the 
calyceal sphincters, and should all therefore be de- 
scribed as examples of hydrocalicosis. 

The subdivision of a major calyx does not only 
take place at its end; minor calyces may arise from it 
anywhere along its length. Nor are these calyces all 
in the same plane; they may pass in any direction in 
the kidney. In some kidneys many of the minor caly- 
ces, particularly those originating from the wall of a 
calyx near but not at its termination, are very small 
indeed. Sometimes a small calyx arises from the for- 
nix of a minor calyx. It is not infrequent for a major 
calyx to remain single and without minor calyces. 
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Dissections have also shown that it is common for a 
calyx to drain the anterior, or more usually the pos- 
terior, part of the middle of the kidney, into the pel- 
vis medial to the sites of origin of the primary calyces. 
These anatomical facts are of great importance in 
comprehending the many varieties of cysts which 
may arise from dilated calyces. 

There is a very definite system of sphincters. As it 
is the failure of one or more of these sphincters to 
relax, which is the underlying basis of hydrocalicosis, 
it is necessary that they should have names for the 
purpose of identification. It is proposed to call the 
sphincter in the calyx just below the apex of the 
papilla “the sphincter of the calyceal fornix,” that 
at the junction of minor and major calyx “the minor 
calyx sphincter,” and that where the major calyx 
joins the pelvis “the major calyx sphincter.” 

Clinical examination is rarely of much help in the 
diagnosis, which depends on careful intravenous and 
retrograde urography. This will demonstrate the 
dilated calyx and its slow emptying. It is very im- 
portant to take roentgenograms in the oblique and 
lateral views, so that the dilated calyx is seen clear 
of neighboring calyces and its exact relationship to 
and communication with adjacent calyces is d2:mon- 
strated. Without this precaution one can easily be 
deceived by ordinary anteroposterior urograms. 
Stones lying in a hydrocalyx may be shown to occupy 
slightly different positions in the erect and supine 
views in a straight roentgenogram.—E. 
Donald, M.D. 


Encet, Jj. Nephrocalcinosis. 
F.4.M.A., Feb. 3, 1951, 745, 288-294. 


The author reports 7 cases with bilateral diffuse 
calcifications in the renal parenchyma, generally in 
the pyramids and demonstrable by roentgen exam- 
ination. The age incidence varied from four months 
to sixty years, 2 cases being children and § adults. 
In addition to the nephrocalcinosis, 5 patients either 
had stones or gave a history of passing stones. 

The findings in these cases are in keeping with Al- 
bright’s conception that this condition is of renal 
origin and is the result of damage and dysfunction of 
the distal convoluted tubules. It is believed that cal- 
cification is secondary to the tubular damage. It may 
extend down into the collecting tubules and small 
masses may coalesce to form concretions. There 
would be a natural tendency for these to be expelled 
into the renal pelvis. 

There is abundant evidence to indicate the role 
of the sulfonamides in producing direct toxic action 
on the distal tubules. It may be more than coinci- 
dental that, following the introduction of sulfona- 
mide therapy, such cases seem to be more frequent. 
However, it should not be inferred that all cases of 
nephrocalcinosis are due to sulfonamide intoxication. 

Treatment of this condition is designed to relieve 
the acidosis, reduce the hyperchloremia and correct 
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the negative calcium balance. The polydipsia and 
resulting polyuria are due to the inability of the kid- 
neys to concentrate urine and they cannot be cor- 


rected.—Z. E. Childe, M.D. 


NERVvoUS SYSTEM 
LinpBLom, K. Technique and results in myelog- 
raphy and disc puncture. Acta radio/., Oct.— 


Nov., 1950, 34, 321-330. 


Following a short description of the technique of 
myelography with a water-soluble contrast medium 
in which its limitations are pointed out, a description 
of the procedure of disc puncture is given. A double 
needle is used. The outer one is inserted into the 
spinal canal and the inner into the disc. The puncture 
is controlled by fluoroscopy. One-half to 2.0 cc. of a 
contrast medium of the perabrodil type (umbradil), 
mixed with novocain, is injected. 

Only 2 of 52 punctured discs in the living material 
showed normal spread of the contrast medium. The 
other 50 discs were more or less ruptured with spread 
of the medium into the ruptures, into the whole space 
of the destroyed disc, and into the adjacent struc- 
tures, mostly epidurally. Epidurally, the usual spread 
was along the affected roots or else the dye formed a 
deposit around the prolapse. Infrequently the spread 
was more diffuse without definite structures being 
distinguishable. In 4 patients a disc was found with 
rupture toward the outside of an intervertebral fora- 
men. Sciatic pains were reproduced by the injection 
in these cases. 

As a rule, disc ruptures and protrusions are diag- 
nosed clinically and therefore myelography and disc 
puncture are not usually needed in making the diag- 
nosis. These procedures should be saved for the pur- 
pose of preoperative localization. 

It must be remembered that many disc cases heal 
without operation. The granulation tissue on the 
surface of a ruptured disc may absorb. This has been 
demonstrated in autopsy specimens as well as in the 
curettage fragments obtained at operation. The fact 
that there is a healing factor which can take place in 
these cases must be borne in mind before the patient 
is subjected to methods used in localization and to 
surgery.—Mary Frances Vastine, M.D. 


WoopHALL, Barnes, and Hayes, Georce J. 
The well-leg raising test of Fajersztajn in the 
diagnosis of ruptured lumbar intervertebral 
disc. Bone & Foint Surg., Oct., 1950, 72-A, 
786-792. 

The authors review the early history of the Lasé- 
gue sign and give credit to Fajersztajn for the first 
demonstration of the crossed or well-leg-raising test. 
In Fajersztajn’s paper is found the first mention of 
the so-called crossed-sciatic phenomenon, or the 
elicitation of pain in the affected hip and limb by the 
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performance of the straight-leg raising test on the 
healthy extremity. The authors, in their summary, 
state that numerous observers have shown that 
flexion of the thigh on the abdomen with the leg ex- 
tended causes rostral movement of the contralateral 
extradural nerve roots at the fourth and fifth lumbar 
and first sacral levels, with approximation of these 
nerve roots to the anterior spine wall. These findings 
have been confirmed. It has been shown that ap- 
proximately one-third of all patients with verified 
disc protrusions have a positive well-leg raising test, 
and that almost all of these have large protrusions. 
In the cases in which this relationship has been stud- 
ied, the disc protrusion has been found on the medial 
aspect of the affected nerve root.—R. S. Bromer, 
M.D. 


UTHGENANNT, Hermann. Die Bedeutung der 
Abrodil-Myelographie in der Ischiasdiagnos- 
tik. (The significance of abrodil myelography 
in the diagnosis of sciatica.) Fortschr. a. d. 
Geb. d. Réntgenstrahlen ver. m. Réntgenpraxis, 
Dec., 1950, 735 726 “735+ 


The author uses abrodil, which is water soluble, 
because he obtains better detail, and does not have 
the medium break up into droplets. A spinal anes- 
thesia is a preliminary to the instillation of the 
abrodil to prevent the pain which it would otherwise 
produce. 

He classifies his disc herniations into three groups 
of lateral, and one group of medial. His first group 
of lateral herniations are of moderate size, and under 
tension, so that, when incised, more material is ex- 
truded into the spinal canal. The second group, 
usually of longer duration, and larger, are no longer 
under tension, and may consist of masses of material 
nearly free in the canal. The third are the very small 
ones, with a short history, and are of importance 
because they are the ones which most frequently re- 
cur following operation.—. 7. B. Light, M.D. 


Tucker, JAMEs T., and CARPENTER, EARNEST 
B. Localized neurofibromatosis with asso- 
ciated overgrowth of an extremity; equaliza- 
tion of limb length following epiphyseal ar- 
rest. F. Bone & Foint Surg., Jan., 1951, 3?-A, 
103-106, 


The authors report a case of the unusual occur- 
rence of a localized neurofibroma which apparently 
started to grow rapidly several months after rela- 
tively minor trauma. There was marked overgrowth 
of the affected limb in a year. Evidence of general- 
ized neurofibromatosis was not present in the patient 
and there was no history of such a lesion in the fam- 
ily. Epiphyseal arrest of the distal femoral and proxi- 
mal tibial epiphysis was performed, and measure- 
ment of the affected leg seventeen months after 
operation showed the difference in leg lengths of only 
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1 inch, compared with a difference of 14 inches before 
operation.—R. S. Bromer, M.D. 


SELBY, S. Neuroblastoma of extrarenal origin. 
Arch. Dis. Childhood., Dec., 1950, 25, 411- 
415. 

Malignancy in a Bantu child is unusual. In 7,500 
admissions on the Pediatric Service of the Corona- 
tion Hospital, Johannesburg, only 4 cases of em- 
bryoma of the kidney, 2 cases of reticulum cell sar- 
coma and this 1 case of neuroblastoma have been 
seen. 

A five year old female Bantu child was admitted 
with swollen feet, diarrhea night and day, and bloody 
urine. The temperature was 102.6° F. The patient 
was anemic, had puffy eyelids, enlarged liver and 
spleen and a non-tender mass in the umbilical area. 

During observation epistaxis was frequent. The 
left eye became more swollen and prominent. Three 
local edematous areas appeared on the skull. Roent- 
genograms showed widespread neoplastic changes in 
the skull, femora and tibiae. The skull increased in 
size and showed evidence of increased intracranial 
pressure. Pleural thickening appeared in the chest. 
The veins in the neck became distended and the 
patient developed marked dyspnea. Roentgen ther- 
apy was given over the skull and abdomen but was 
discontinued due to rapid deterioration. 

Necropsy: Body emaciated. Head grossly enlarged 
with obvious lumps in parietal and occipital areas. 
Pleural and peritoneal cavities contained blood- 
stained fluid. All ribs were involved by metastatic 
growth. The liver was markedly enlarged by mul- 
tiple metastatic nodules. An abdominal mass adher- 
ent to lumbar spine had two lateral masses attached 
to it that proved to be ovaries. Ureters were com- 
pressed; adrenals were thin. Kidneys were large but 
normal. The scalp showed numerous hemorrhagic 
areas and the tables of the skull were riddled with 
metastases. 

The unusual radiosensitivity of this tumor is illus- 
trated by comparison between treated and untreated 
areas. 

The origin of the lesion was not determined, both 
kidneys appearing normal.—G. H. Ramsey, M.D. 


Perey, O.or. Contrast medium examination of 
the intervertebral discs of the lower lumbar 
spine. Acta orthop. Scandinav., 1951, 20, 327- 


In a brief confirmation of Lindblom’s work (see 
above abstract), Perey reports his experience with 
discography in 35 patients. 

There were no complications during the examina- 
tions. Five patients had headache afterwards, 1 had 
attacks of vomiting, 2 had a moderate amount of 
fever. One patient had fever for six days, all others 
were free of after effects in three days. The after ef- 
fects all occurred in patients who had been punctured 
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with a lumbar needle. In the one punctured with a 
double needle, after effects were not observed. 

Eighteen of the 35 patients had air myelography 
as well as discography. In 6 of the 18, a prolapse was 
found at operation which had not been demonstrated 
by air myelography but had been diagnosed by dis- 
cography. In 1 instance, the reverse was true. 

Twenty of the 35 patients were operated upon. In 

7, the roentgen diagnosis agreed with the operative 

findings. In 1, a prolapse was found which was not 
demonstrated by discography. In 2, a rupture 
through which the contrast medium diffused into the 
extradural space was shown by discography, but no 
prolapse was found at operation.—George Cooper, 7r., 
M.D. 


Knutsson, Fotxe. Lumbar myelography with 
water-soluble contrast in cases of disc pro- 
lapse. Acta orthop. Scandinav., 1951, 20, 294- 
302. 


Knutsson reports on his use of abrodil (ICH2SO3- 
Na), a water-soluble contrast medium, in over 900 
lumbar myelographies. 

With the head of the roentgenographic table ele- 
vated enough to keep the water-soluble material at 
the lumbar end of the canal, the patient lies on the 
affected side with the waist supported by pads to 
keep the spine straight. Abrodil is irritating and 
causes sufficient pain to require anesthesia. After 
lumbar puncture, I ml. § per cent solution of procaine 
is injected into the canal, ephedrine being given 
prophylactically to avoid a fall in blood pressure, and 
ten minutes later from 8 to 10 ml. of 20 per cent 
abrodil is injected slowly. The material is absorbed 
slowly so that roentgenographic studies can be car- 
ried out leisurely. It gradually diffuses through the 
cerebrospinal fluid and is absorbed. The author 
recommends that the patient be kept horizontally in 
bed for twenty-four hours after examination. 

As to complications, he gives no figures, but he has 
apparently encountered mild headaches and nausea 
rather frequently. Of real concern is his statement 
that some of his patients, “two to three hours after 
examination, have suffered from shock with short 
periods of unconsciousness and epileptiform cramps. 
As a rule this has passed over quickly.” 

The illustrated reproductions of roentgenograms 
show a much more complete, detailed visualization 
of the lumbar canal and root sheaths than is usually 
obtained with either oil or air.—George Cooper, Fr., 
M.D. 

SKELETAL SYSTEM 
Fuiks, M., and Grayson, CHARLES 

E. Vacuum pneumoarthrography and the 

spontaneous occurrence of gas in the joint 

spaces. F. Bone & Foint Surg., Oct., 1950, 

32-A, 933-938. 


The occurrence of gas in joint spaces is not un- 
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usual and is generally considered of little or no signif- 
icance. The production of low pressure in the joint 
by traction releases gas from the adjacent tissues 
into space, which is thus visible by contrast roentgen- 
ographically. Sufficient amounts have been produced 
by decompression, as in “‘bends”’ for quantitative 
analysis. The gas is a mixture of oxygen, carbon 
dioxide and nitrogen, in proportion similar to that of 
the circulating fluid. 

The authors’ observations include 4 instances in 
which the medial joint space was visible with the 
knee extended and the muscles relaxed. In 1 of these 
badly frayed meniscus was evident by vacuum tech- 
nique, 2 had numerous loose bodies, and 1 showed 
deformity of the cartilage associated with hyper- 
trophic arthritis. The same abnormality has been 
observed in 16 knees examined with the patient in 
the kneeling position. 

Forced abduction or adduction of the knee joint 
for diagnostic purposes is of limited value, but the 
expediency and simplicity of the procedure, the 
authors believe, warrant its use. They have seen a 
thin gas line in 4 sacroiliac joints and they believe 
there is presumptive evidence that this is the same 
phenomenon which occurs in other joints. 

The following conclusions are reached: (1) Ab- 
sence of the vacuum space indicates fluid which may 
not be detected otherwise. (2) The meniscus can be 
demonstrated in the absence of fluid. Neither weak- 
ening nor relaxation of the ligaments is a prerequisite. 
(3) Visualization is limited to the rigid structures 
and does not include synovial extensions or fat pads, 
as does the injection technique. (5) The examina- 
tion can be done simply, quickly, and without the 
use of surgical technique or apparatus. Spontaneous 
vacuum phenomena occur only in abnormal hip 
joints and demonstrate irregularities of the cartilage 
which would otherwise not be perceptible by roent- 
genographic examination.—R. S. Bromer, M.D. 


STEINDLER, ARTHUR. Pyogenic arthritis. Bu//. 
New York Acad. Med., Feb., 1951, 27, 101- 
123. 


The author reports on 326 cases of pyogenic ar- 
thritis. The usual infectious agents are Staphylococ- 
cus aureus; Streptococcus haemolyticus; the pneumo- 
coccus; Brucella; and the gonococcus. These produce 
similar pathological courses, varying in acuteness of 
progression and severity. Roentgen evidence de- 
velops slowly unless there is an extension of an osteo- 
myelitis to involve the joint. Capsular distention is 
the first sign, followed by joint narrowing with car- 
tilaginous destruction, bone destruction, dislocations, 
and an ankylosis or repair with no permanent de- 
formity. 

Treatment consists of adequate drainage, immo- 
bilization by traction or plaster, correction of faulty 
positions, general supportive measures, and anti- 
biotics. 
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A number of case reports illustrate the various 
types of infections, the various stages of pathology, 
and the complications encountered.—F. H. Squire, 


M.D. 


BarRMEYER, GeorGE H., Atperson, LEE R., 
and Cox, Water B. Traumatic periostitis 
in young children. 7. Pediat., Feb., 1951, 38, 
184-190. 


The authors believe that a traumatic periostitis is 
the cause of many cases of so-called “acute limping 
leg” in childhood. The injury is usually a minor one 
with no direct truama involved. Subsequent to the 
injury the child cries when the leg is palpated and 
refuses to bear any weight on the affected limb. 
Roentgenograms at the time reveal no evidence of 
fracture. Recovery is usually rapid. Roentgenograms 
taken ten days to two weeks after injury will show 
periosteal reaction. 

The pathological change is apparently a small sub- 
periosteal hemorrhage with subsequent organization 
of the hemorrhage similar to cephalhematoma. 

In the differential diagnosis congenital dislocation 
of the hip, Perthes’ disease, poliomyelitis, vitamin 
deficiencies, and cortical hyperostosis must be con- 
sidered. Acute osteomyelitis, fatigue fracture, hyper- 
trophic pulmonary osteoarthropathy, and _pro- 
gressive diaphyseal dysplasia are more unusual con- 
ditions which might simulate the same roentgen ap- 
pearance. 

The authors cite 7 case reports including illustra- 
tive roentgenograms. There is no treatment re- 


quired.—R. M. Harvey, M.D. 


SmitH, Jarvis M. Adolescent deficiency dis- 
ease; report of a case. F. Bone & Foint Surg., 
Jan., 1951, 33-A, 230-234. 

The case reported is that of a white girl, aged 
thirteen, whose roentgenograms revealed widening in 
the metaphyseal regions of the long bones and a wide 
proliferating zone immediately beyond the cartilage 
plate. The blood chemistry findings were considered 
to be in line with a rachitic or rachitoid state. Hen- 
ry L. Jaffe, in his report, felt that renal disease 
(renal rickets), primary hyperparathyroidism, and 
by the history, primary idiopathic steatorrhea could 
be eliminated. He felt that the question of diagnosis 
narrowed down to whether the patient had rickets 
caused by vitamin D deficiency or endogenous rick- 
ets. The disease picture as a whole tended to favor 
the latter, but the inorganic phosphorus, although 
low, was not strikingly so. He also suggested the 
possibility of failure of absorption of vitamin D from 
the gastrointestinal tract. With this thought in mind, 
the patient was started on an intramuscular dose 
totaling 3,100,000 units of vitamin D per week as 
well as other vitamins, calcium pantothenate and 
mixed tocopherols, Improvement occurred with the 
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patient becoming symptom free. Roentgen examina- 
tions showed calcification of the rarefied bands in the 
metaphyseal areas and increased calcific density of 
the bones.—R. S. Bromer, M.D. 


Dickson, Atvis B., Ayres, W., 
Mason, Matcoim W., and MILier, WAL- 
TER R. Lipoma of bone of intra-osseous 
origin. 7. Bone & Foint Surg., Jan., 1951, 
33-A, 257-259. 


In a search of the literature, the authors found 
only 2 previously reported cases of true lipoma of 
bone of intra-osseous origin. Their case showed in- 
volvement of the left tibia. The patient was a white 
male, aged thirty, who had had pain in the region of 
the left ankle since the age of sixteen. Roentgeno- 
grams revealed a large, oval, cystic area, approxi- 
mately 8 by § cm. in size, situated in the distal end 
of the left tibia, extending from the epiphyseal line 
upward. There were coarse trabeculations in some 
portions of the lesion and a slight expansion of the 
shaft in the affected area. The general appearance 
was that of a solitary area of fibrous dysplasia, sim- 
ple bone cyst or giant cell tumor. A complete survey 
of the skeleton revealed no other osseous lesion. 

Histological sections following operation showed 
large amounts of mature fatty tissue in which there 
were sparse trabeculae of bone. The fatty tissue was 
supported by delicate strands of connective tissue 
containing capillaries. There was no hemopoiesis. 
The lipoma was similar to those occurring in subcu- 
taneous tissue except for the bone trabeculae. 

Although intra-osseous lipoma of long bones is 
rare, lipomas occurring in flat bones, particularly 
of the vertebrae, are not infrequent. When occurring 
in flat bones, there may be hemangiomatous ele- 
ments within the fatty tumor.—R. 8. Bromer, M.D. 


Mosera, Erik. The natural course of osteoid 
osteoma. 7. Bone S Foint Surg., Jan., 1951, 
33-4, 166-170. 


The localized benign disease of the skeletal sys- 
tem, made known by Jatte as osteoid osteoma, is now 
generally accepted as an entity. Its true nature and 
cause, as well as its natural course, are unknown. 
The differential diagnosis has likewise been incom- 
pletely investigated, according to the author. In his 
summary he states that, as shown by means of histo- 
pathologically verified cases, the small central nidus 
in the development of the disease process may in- 
crease through further destruction until it is larger 
than the cross section of the normal skeleton at a 
given point. Two clinically and roentgenographically 
typical, but histopathologically unverified, cases give 
presumptive grounds for concluding that the natural 
course of the disease leads to spontaneous healing. 
This development appears contradictory to the claim 
that the disease is caused by bone infarction, and is 
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hardly compatible with the generally accepted defi- 
nition of a tumor.—R. S. Bromer, M.D. 


LICHTENSTEIN, Louts. Giant-cell tumor of bone; 
current status of problems in diagnosis and 
treatment. 7. Bone & Foint Surg., Jan., 1951, 
33-A, 143-150. 

Lichtenstein states that uncertainty still prevails 
in many quarters as to what should be regarded as 
giant cell tumor of bone (stripped of its spurious 
variants). This has had the effect of vitiating most of 
the contributions to the literature of the past ten 
years. This confusion, he believes, must be dispelled 
before reports in regard to the efficacy of treatment 
by one method or another are to have much signifi- 
cance. Some of the pertinent advances of the past 
ten years have not as yet been fully assimilated. 

In 1940, Jaffe, Lichtenstein and Portis attempted to 
define what properly should be regarded as genuine 
giant cell tumor of bone, as a basis for more accurate 
diagnosis and rational therapy. The lesion was inter- 
preted as a distinctive neoplasm arising apparently 
from the (non-bone-forming) supporting connective 
tissue of the marrow. Specifically it was stated that 
the tumor was composed of a vascularized network 
of spindle-shaped or ovoid stromal cells, regularly 
and rather heavily interspersed with multinuclear 
cells (apparently syncytial stromal cells) as an inte- 
gral part of the cytological pattern. As an important 
corollary of this study it became evident that genuine 
giant cell tumor should be completely divorced from 
its spurious “‘variants” with which it had been, and 
to some extent is still, confused. 

As a result of subsequent detailed investigation 
of these alleged variants of giant cell tumor, there 
evolved a clearer concept of these lesions as distinct 
clinical and pathological entities in their own right. 
The so-called spindle cell or healing or xanthic vari- 
ant was superseded by the rather common lesions 
now called non-osteogenic fibroma of bone. The 
“calcifying or chondromatous giant-cell tumor” was 
reinterpreted and designated benign chondroblas- 
toma of bone in the belief that it represents an inde- 
pendent benign tumor of cartilage-forming connec- 
tive-tissue derivation, which is unrelated histogeneti- 
cally to giant cell tumor. The rather common patho- 
logical entity frequently mistaken for giant cell 
tumor and referred to generally as “atypical sub- 
periosteal giant-cell tumors in unusual locations” has 
been clearly designated under the designation of 
aneurysmal bone cyst. The observations of Jaffe, 
Lichtenstein and Portis led them to believe that 
genuine giant cell tumor, in contrast to some of the 
alleged variant lesions, is seldom observed below the 
age of twenty and that, when situated in a long bone, 
it usually involves the end of the bone. If the giant 
cell tumor, defined as outlined by Lichtenstein, is 
stripped of all its alleged variants, then what is left 
constitutes a formidable neoplasm to be reckoned 
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with under any circumstances. He believes that it 
has become increasingly evident that, while giant 
cell tumors are not necessarily ‘‘sarcomata,” neither 
are they all “benign” and that, with respect to po- 
tential seriousness, they may run the whole gamut 
from one extreme to the other. 

In regard to therapy of giant cell tumor, the 
author discusses some of the specific problems en- 
tailed in its treatment. He advocates biopsy which 
should be resorted to before treatment is instituted, 
irrespective of the method of treatment employed. 
Whenever it is possible to excise or resect the tumor 
in toto, this should be the method selected as the 
most certain and quickest way to effect a cure. Un- 
fortunately, the majority of giant cell tumors present 
as relatively large growths in the lower end of the 
femur or the upper end of the tibia, where resection 
as a routine procedure is hardly feasible. For these, 
thorough curettement is the procedure generally 
followed by those committed to surgery. Lichtenstein 
asks, what proof is there of the validity of the state- 
ment “irradiation as an adjuvant to curettage may 
apparently stimulate recurrence or increase the ag- 
gressiveness of the lesion”? If the suggested hazard 
is real, does it apply to small or moderate, as well as 
large, doses of roentgen ray? Another suggested ap- 
proach about which one must keep an open mind is 
the use of limited roentgen irradiation prior to curet- 
tement as advocated by Haggert and Hare. These 
authors claimed that such preliminary irradiation, 
adequate to arrest tumor growth temporarily, yet not 
intense enough to induce bone necrosis or prevent 
soft tissue healing, renders the tumor tissue sufh- 
ciently firm and avascular to permit thorough curet- 
tement. 

Lichtenstein states that, to his knowledge, a well 
controlled and altogether convincing sizable series of 
giant cell tumors treated by roentgen therapy and 
followed for five to ten years has yet to be presented. 
No unanimity of opinion seems to exist among the ex- 
ponents of roentgen therapy in regard to the opti- 
mum tumor dose that should be employed or the 
manner in which it should be administered. He has 
personal knowledge of several cases in which sarcoma 
developed within an irradiated and ostensibly cured 
giant cell tumor after a long latent interval. Such 
cases are not common in relation to the total number 
irradiated but they are sufficiently numerous to indi- 
cate that bone lesions cannot be irradiated with very 
large doses of roentgen rays with impunity. The 
practical importance, according to Lichtenstein, is 
that, if one elects to irradiate a giant cell tumor, one 
should use the smallest possible effective tumor dose, 
that is if 1,000 r will suffice, one should avoid using 
3,000 r or more. 

The effective control of a giant cell tumor which 
has already recurred locally following treatment, 
whether by curettement or irradiation, raises still 
another set of problems that require clarification. It 
may be true that roentgen therapy for a tumor which 
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has recurred following curettement is not so effective 
as one might wish but are the failures necessarily 
attributable to combined treatment? May they not 
indicate merely that irradiation is not nearly so ef- 
fective against the aggressive giant cell tumor of 
Grade 2 as it is against the more favorable tumors of 
Grade 1? Before categorically condemning combined 
therapy, Lichtenstein believes that, in all fairness, 
one must compare the follow-up results with those in 
which re-curettement has been employed for recur- 
rence. 

In dealing with a giant cell tumor which has re- 
curred more than once, the author is firmly of the 
opinion that ablation should be resorted to, if the 
tumor is in a surgically accessible site, since to fur- 
ther temporize is to invite frank malignant change 
and pulmonary metastasis. It would be entirely feas- 
ible to conduct a well planned and controlled, large- 
scale clinical experiment bearing on the relative 
efficacy of surgical treatment, roentgen irradiation or 
both combined. Thus, if the comparative end results 
of each method were known, in 50 or more proved 
cases of giant cell tumor, one would have a sound 
foundation for specific recommendations for treat- 
ment. This approach would also yield much infor- 
mation of fundamental importance concerning the 
biological behavior of giant cell tumor.—R. S. Bro- 
mer, M.D. 


Tumores malignos pri- 
(Primary malignant 
Santiago, Chile, 


GuzMAn, LEONARDO. 
mitivos de los huesos. 
tumors of bones.) Cancer, 
1950,.7, TA0-I71. 

This is an excellent article dealing with the 
primary malignant tumors of bone, based on a per- 
sonal study of 100 cases treated at the Instituto 
Nacional del Radium of Santiago, Chile, and an ex- 
haustive review of the world literature comprising 
over 60 sources of reference. 

Classification. After a brief consideration of the 
various concepts on the histogenesis of normal bone 
tissue, including that of Ossandén, pathologist of 
the aforementioned institute, the author enters into 
a very detailed discussion of the classification of 
primary malignant bone tumors as proposed by the 
Bone Sarcoma Registry of the American College of 
Surgeons. In 60 cases of his own series a biopsy was 
secured, and the histopathologic findings were co- 
ordinated to fit this classification. Typical examples 
are described in the text and illustrated with repro- 
ductions of roentgenograms and photomicrographs. 
He also mentions briefly other classifications, among 
them that of Brachetto Brian which was presented 
at the National Congress of Surgery of Argentina in 
1938 and which originally had 32 subdivisions but 
has been considerably modified since then. 

The author feels that for practical purposes a 
simpler classification based on histopathologic, clin- 
ical and roentgenologic criteria would be more desir- 
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able. He therefore proposes the following classifica- 
tion of the primary malignant neoplasms of bone: 


Roentgenographic appearance 


1. Osteogenic fosteoblastic ‘increased density with bone forma- 
sarcoma tion 
{translucency due to bone destruc- 
| tion with areas of increased density 
{in some cases; without areas of in- 
jcreased density in the pure fibro- 
(sarcoma 
. Myeloma, reticulo-endo- fosseous destruction without tra- 
thelial lymphosarcoma | beculae or areas of new bone forma 
and other types com- {tion 
posed of anaphastic cells | 
which invade and de- | 
stroy the bone 
3. Ewing’s linear osseous destruction extending in the direc- 
tumor | tion of the long axis of the bone, alternating with 
zones of increased density due to condensation of 
!the bone and compression of the trabeculae, with 
periosteal bone new formation, especially in the 
diaphysis 
4. Osteoclastoma (malig- {marked destruction with formation 
nant variant of giant {of thin walls giving a more or less 
cell tumor) 


losteolytic 


(spherical honey-combed appearance 


Etiology. In the author’s series of 100 cases a his- 
tory of previous trauma was present in 14 instances. 
In 2 of these the trauma was so violent that fracture 
resulted. In studying more closely the role of trauma 
in the causation of osteogenic sarcoma, the impres- 
sion was gained that 4 patients represented un- 
doubted examples of such relationship. Their case 
reports are given in brief résumés. 

Other possible causes of osteogenic sarcoma are 
malignant transformation in Paget’s disease, my- 
ositis ossificans, and especially in chronic osteitis 
produced by over-irradiation with external roentgen 
rays or internal irradiation with radium and more 
recently with certain radioactive isotopes. 

Diagnosis. In discussing the diagnosis the author 
reviews the significance of the various clinical symp- 
toms and lays emphasis on the early appearance of 
pain, especially in the adolescent period. Roentgeno- 
grams in various views are essential and a biopsy 
should be secured whenever possible. 

Results. Of the 60 patients verified histopathologi- 
cally 25 are alive: 9 less than three years, 9 between 
three and five years and 7 for a period of five years or 
longer. Of these, 8 were treated by surgery alone, 6 
by roentgen therapy alone and 11 by a combination 
of surgery and roentgen therapy. 

Treatment. The author analyzes at some length the 
value of the various therapeutic procedures pres- 
ently used, including surgery, external irradiation 
with roentgen rays, internal irradiation with radio- 
active isotopes, administration of Coley’s toxins and 
chemotherapy with nitrogen mustards or stilbami- 
dine. 

The conclusion is reached that the confusion which 
existed and still exists concerning the nature of the 
various types of primary malignant neoplasms of 
bone accounts for the poor results obtained. With 
better knowledge, a definite improvement may be ex- 
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pected. That the bone sarcoma does not always rep- 
resent a hopeless condition is amply proved by the 
above cited statistical compilation—T. Leucutia, 


M.D. 


Seyss, Ripicer. Zur Réntgenologie der Dy- 
sostosis multiplex Pfaundler-Hurler. (The 
roentgenology of  dysostosis multiplex 
[Pfaundler-Hurler’s syndrome].) Fortschr. a. 
d. Geb. d. Réntgenstrahlen ver. m. Réntgen- 
praxis, Dec., 1950, 73, 749-753. 

This is a case presentation of dysostosis multiplex 
in asix year old boy studied clinically and roentgeno- 
logically. The parents were normal, a brother, de- 
ceased, had been similar in appearance, a sister was 
normal. When seen, speech was delayed, bowel and 
bladder control lacking. The patient was shorter than 
normal but overweight. The facies was character- 
istic, with a prominent forehead, hyperteleorism, 
sunken nose, advanced hairline, sparsely spaced 
teeth, hepatomegaly, splenomegaly, slight bowing of 
the extremities, short fingers with hour-glass de- 
formities of the nails. 

Roentgenologically, the frontal region of the skull 
was prominent, the coronal suture open, the lamb- 
doid closed. The sella was small, the maxillae under- 
developed, the mandible prominent. The vertebral 
bodies were elliptical, the ribs articulated at right 
angles with the spine and were spatula like. The 
ischia were small, the acetabula normal, the femoral 
necks presented some varus deformity. The distal 
femoral shaft was cupped, the capital epiphysis over- 
lapped the neck, the epiphyseal line was ragged. The 
head of the humerus was large and the shaft massive. 
The gienoid cavity was flat. The bones of the hand 
were somewhat conical, the carpal epiphyses were 
present but small. 

The chief findings were gargoylism, hepatomegaly, 
and the skeletal changes. This syndrome was first de- 
scribed in 1916 by Hunter and later by Hurler in 
1919. About 130 cases have been reported. This is a 
metabolic disease recognized as a disturbance of 
lipoid metabolism with abnormal storage in the vari- 
ous organs. Schmidt describes the bone pathology as 
an irregularity of epiphyseal cartilage proliferation 
with inequality of epiphyseal bone development and 
periosteal bone production. The differential diag- 
nosis includes cretinism, Morquio’s disease, idiocy 
both mongolian and amaurotic, chondrodystrophies, 
Léri’s plenostosis, rickets, Englemann’s disease, 


leukemia and sepsis.—L. 4. Nash, M.D. 


AtrreD, Kart S., and Harsin, MAxwe .t. 
Blastomycosis of bone; report of a case. F. 
Bone & Foint Surg., Oct., 1950, 72-4, 887- 
892. 

Mycotic infection of bone must be seriously con- 
sidered in those cases of infection which do not lend 
themselves to ready diagnosis. Of the various fungus 


re 

of 

yf 

‘d 

In 

| 

1e 

1e 

re 

S- 

e- 

or 

ts 

‘d 

d | 

| 

1e 

0- 

if 

1e 

r- 

X- 

1e 

1e 

yf 

of 

of 

as 

O- 

25 

0- 

s. | 

1g 

in 

it 

a | 

n- 


996 


infections which may involve bone, the two diseases 
termed blastomycosis and coccidioidomycosis are by 
far the most prominent and the most serious. The 
case presented is that of a white woman, aged 
twenty-seven, who at the beginning of her illness had 
a painful lump in her left hip. At the time she came 
under the authors’ care she had progression of the 
lesion, despite heroic and expensive measures. She 
had been bedridden for almost two years, had under- 
gone two extensive operations of an exploratory na- 
ture and had been subjected to all forms of chemo- 
therapy. She had multiple draining sinuses of the left 
buttock and thigh with deep postoperative scars with 
also a mass in the left vulva, resembling a Bartholin 
cyst, and a glandular breakdown in the left groin with 
suppuration. Roentgen examination revealed an ir- 
regular, 4 cm. hole in the posterior portion of the left 
innominate bone, just above the sacroiliac joint. The 
margins of the bone were sharp and there was practi- 
cally no osteoporosis of the surrounding bone. A 
similar area of destruction of bone, with no surround- 
ing reaction, was seen in the left ischial tuberosity. 
Smears of the glandular breakdown in the groin 
showed numerous yeast-like cells of different sizes 
with a double-contoured refractile wall, which the 


authors determined were the typical organism of 


blastomycosis. Biopsy from the ulcer in the groin 
substantiated this diagnosis and, in addition, a cul- 
ture obtained at the time of admission and planted 
on Sabouraud’s medium resulted in a profuse growth 
of hyphae-like mold characteristic of blastomycosis 
and coccidioidomycosis. She was treated with vac- 
cines of blastomycosis and coccidioidomycosis, io- 
dides, and deep roentgen therapy. Fourteen months 
after her admission there was still profuse drainage 
and she was receiving a second course of deep roent- 
gen therapy. 

The authors discuss the pathogenesis, symptoma- 
tology, pathological changes, diagnosis, prognosis 
and treatment. They state there have been favorable 
reports of the use of deep roentgen therapy of cu- 
taneous and well localized lesions and regard this as 
well worth a trial in some cases. Roentgenographi- 
cally the bone lesions of blastomycosis and coccidioi- 
domycosis are identical and cannot be distinguished. 
The lesions usually arise in cancellous bone and are 
predominantly destructive, with little or no periosti- 
tis, bone production or marginal reaction. Tubercu- 
losis, metastases, myeloma, syphilis, sarcoma, and 
bone cyst may give somewhat similar roentgeno- 
graphic findings of which those of tuberculosis are 
the most confusing.—R. S. Bromer, M.D. 


Hamsurc, ALLEN E. Skeletal changes in sickle- 
cell anaemia; report of an unusual case. 7. 
Bone & Foint Surg., Oct., 1950, 32-4, 893- 
goo. 


This paper contains a review of the literature deal- 
ing with skeletal changes in sickle-cell anemia and, in 
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addition, a case is reported which presented a diag- 
nostic problem. Sickle-cell anemia is to be distin- 
guished from the sickle-cell trait unaccompanied by 
anemia. The chronic hemolytic anemia is transmitted 
as a mendelian dominant characteristic, which occurs 
almost exclusively in the Negro. In_ sickle-cell 
anemia, as in erythroblastic anemia and chronic 
hemolytic jaundice, abnormal erythrocytes are gen- 
erated by the blood-forming tissues. Characterized 
by periods of exacerbation and quiescence, the dis- 
ease typically presents anemia, leg ulcers, abdominal 
and joint pains, splenomegaly, apical systolic mur- 
murs, fever, and leukocytosis in children. Usually a 
diagnosis is easily made, and can be confirmed by 
examination for the sickle-cell trait in a specially pre- 
pared blood smear. The widespread changes found in 
the various organs of the disease are due to throm- 
boses which form from the rigid sickle cells in the 
capillaries and rapidly ascend to larger vessels, par- 
ticularly on the arterial side. It is now postulated 
that a crisis occurs, due to widespread thrombosis, as 
the capillaries become jammed with deficiently oxy- 
genated sickle cells. As a result, widespread symp- 
toms become manifest. 

The effort of the hematopoietic tissues to maintain 
adequate circulating blood elements is reflected in 
the bone marrow, where normal resting yellow mar- 
row is converted into highly cellular, congested red 
marrow. This hyperplasia may occur in virtually any 
bed of cancellous bone, but is more marked in the 
calvarium, the long bones and the bones of the trunk. 
There are, in addition, varying degrees of thrombosis 
and infarction, which in time result in hyalinization, 
fibrosis, abnormal calcification and new-bone forma- 
tion. 

Correlation of the changes reported in the litera- 
ture shows that roentgenograms of children with the 
disease have only infrequently demonstrable changes 
in the long bones, but more often show changes in the 
skull. The nonspecific changes of osteoporosis, bone 
widening, and cortex narrowing are found in young 
patients. In the adult, although the roentgenograms 
may be entirely negative, the changes when present, 
reflect long-standing marrow hyperplasia and infarc- 
tion which produce osteosclerosis with new-bone 
formation, thickening of the cortex and impingement 
on the medullary cavity. The degree of the changes 
can be roughly correlated with the duration and the 
severity of the disease. The disease cannot be diag- 
nosed from the roentgenogram alone, for the sus- 
pected lesions often are not verified by other labora- 
tory studies. 

In the patient reported in the paper, a Negro, 
male, aged fifty-five, the changes in the bones in- 
volved the pelvis and the bones of the shoulders, 
thorax, hands and feet. In the right hip joint there 
were extensive changes consisting of osteosclerosis, 
diffuse and localized splotchy areas of radiolucency, 
inward thickening of the femoral cortex with narrow- 
ing of the medullary cavity, confused trabecular 
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pattern, upward migration of the acetabular cavity 
and deforming arthritis. From a roentgenographic 
standpoint, syphilis, tuberculosis, Perthes’ disease, 
osteomyelitis, metastatic carcinoma, Paget’s dis- 
ease, Caisson disease, and sickle-cell anemia were all 
considered in the differential diagnosis.—R. 8S. 


Bromer, M.D. 


CouGH.iin, Epwarp J., Jr., Guare, Howarp 
T., and Moskovirz, ABRAHAM J. Chondro- 
dystrophia calcificans congenita; case report 
with autopsy findings. 7. Bone & Foint Surg., 
Oct., 1950, 72-4, 938-942. 


Occurrence of cases of chondrodystrophia calcifi- 
cans congenita is still rare enough, in the authors’ 
opinion, to warrant report of individual cases. The 
case reported had, in addition to stippled and greatly 
enlarged epiphyses, abnormally short femora and 
humeri. This would suggest a definite relationship 
between the condition and the more common types 
of achondroplasia and chondrodystrophy. The labo- 
ratory studies in their case were of little significance 
except for a slightly elevated alkaline phosphatase. 
The microscopic studies suggested that the condition 
was closely allied to the general group of achondro- 
plasia and chondrodystrophy. 

The presence of associated congenital defects is of 
interest. A careful history should be obtained re- 
garding the presence of exanthemas during the early 
months of pregnancy, although no such history was 
obtained in their case. The review of the literature 
suggested a familial tendency. The case reported in 
this paper was a first-born child and the mother was 
later delivered of a second full-term child who pre- 
sented no abnormalities, either clinically or by roent- 
genogram. The diagnosis rests on the roentgeno- 
graphic findings. Routine neonatal films on patients 
with other congenital defects might reveal a higher 
incidence of the condition than has previously been 
suspected. Raap, quoted by the authors, has stated 
that the stippling disappears by the age of three.— 
R. S. Bromer, M.D. 


VaLts, José, and Scuajowicz, Frirz. Displasia 
fibrosa de los huesos. (Fibrous dysplasia of 
the bones.) Rev. ortop. y traumatol., Oct., 
1950, 20, 83-119. 


The pathogenesis of monostotic and polyostotic 
fibrous dysplasia of bone is discussed by the authors. 
In the series presented, there were 18 monostotic and 
8 polyostotic lesions. These cases were studied 
clinically, roentgenologically and pathologically. 

The term monostotic fibrous dysplasia is too 
broadly used at present inasmuch as there is insuffi- 
cient evidence to include in this group xanthomatous 
granuloma, ossifying fibroma and leontiasis ossium. 
On the other hand, no definite proof exists that they 
can be considered a dysplasia or osteodystrophy. 
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Further, the histopathological appearance described 
as characteristic of monostotic fibrous dysplasia can 
also be observed as the final stage of such lesions as 
histiocytic granuloma and various inflammatory 
processes. 

In the polyostotic lesions there is clinical and 
microscopic evidence that they are an embryonal 
dysplasia, intermediate stages between this and 
chondrodysplasia having been found. Special histo- 
pathological techniques failed to demonstrate nerv- 
ous tissue, thereby excluding the possibility that the 
lesions were caused by neurofibromatosis of bone 
(von Recklinghausen’s disease). In the cases which 
presented genital abnormalities and skin pigmenta- 
tion the continued use of the term Albright’s syn- 
drome is recommended.—M. M. Friedman, M.D. 


LeBRuN, Jacques. La maladie ostéogénique. 
Sa dégénérescence maligne. (Malignant de- 
generation in multiple exostoses.) Acta chir. 
belg., Dec., 1950, 49, 867-881. 


Malignant degeneration occurs in about 5 per cent 
of cases of congenital multiple exostoses or dyschon- 
droplasia. It is characterized by the slow, localized 
massive enlargement of one of the exostoses, which 
accelerates in growth, infiltrates bone and metasta- 
sizes after a few years or after the stimulus of incom- 
plete surgery. During the slow period of growth, the 
roentgenological appearance is that of a cauliflower 
osteochondroma and the histopathological picture is 
benign. If the tumor is incompletely removed surgi- 
cally, recurrence is rapid and histopathologically 
shows the co-existence of benign chondrofibromyx- 
oma with sarcomatous areas of intense polymorph- 
ism. On the other hand, complete surgical removal 
may be curative. 

The author describes one case which exemplifies 
the malignant change in one exostosis which is part 
of a generalized dyschondroplasia.—S. M. Silver- 
stone, M.D. 


Barsky, ARTHUR JosEPH. Congenital anoma- 
lies of the hand. ¥. Bone & Foint Surg., Jan., 
1951, 33-A, 35-64. 

This paper is based on a series of 62 cases and in- 
cludes a survey of the medical literature for the last 
thirty years. Over one hundred articles were re- 
viewed, as well as the standard works on paleopa- 
thology and six Egyptian papyri. The etiology of 
congenital anomalies of the hand has not been con- 
clusively established, but at the present time the 
most acceptable theories are those of maldevelop- 
ment or of mutations which are subsequently in- 
herited. The author states he has not found a clinical 
classification of hand anomalies which seems ade- 
quate and he does not offer one as he feels it is im- 
possible to do so. Many congenital anomalies of the 
hand are not simple defects, but are complicated, 
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combining a number of related or unrelated malfor- 
mations. In some instances it is difficult to decide 
even the main category in which certain cases belong. 

The various types of deformities are taken up with 
illustrative clinical photographs and roentgenograms 
showing the anomalies of the bones, with also dis- 
cussion and report of the treatment employed in cor- 
recting the deformities. The types of syndactylism 
are described, followed by symphalangism, a fusion 
of the interphalangeal joints, usually of the middle 
phalanx with the proximal or distal. The latter oc- 
casionally accompanies syndactylism. Polydactylism, 
brachydactylism, annular grooves and congenital 
amputations and cleft hand or lobster-claw hand 
follow. Defects of the forearm and megalodactylism 
are also included. The final section deals with miscel- 
laneous anomalies which are difficult of classification 
such as congenital absence of the long extensors of 
both thumbs and 2 patients with five fingers on each 
hand, but no thumb, the latter being mother and son. 

The paper is complete, likewise the bibliography, 
and can be strongly recommended as a reference 
work from the clinical, roentgenographic and thera- 
peutic standpoints.—R. S. Bromer, M.D. 


Wencer, H. Lesuie. Transversectomy for 
scoliosis. F. Bone & Foint Surg., Jan., 1951, 
33-A, 253-256. 

In 1934, Bisgard was impressed with the almost 
invariable development of a spinal curvature in pa- 
tients who had been subjected to a thoracoplasty 
operation. The author found that the development of 
scoliosis postoperatively was dependent upon the 
intactness of the transverse processes and the various 
ligaments attached to them. Several patients who 
had thoracoplasty operations in which the trans- 
verse processes were left undisturbed, strikingly con- 
firmed this conclusion. In other instances, it was 
noted that pre-existing scoliosis, with convexity to- 
ward one side, was corrected when a thoracoplasty, 
performed for a lung lesion, was done on the opposite 
side. On the basis of these observations, a number 
of patients with primary scoliosis were treated by 
transversectomies to correct the curvature of the 
spine. A case is reported to demonstrate the efficacy 
and the simplicity of the method. The operation con- 
sisted of removal of five transverse processes, one at 
the apex of the thoracic curve, two from above the 
apex, and two from below the apex. From 2 to 3 
inches of articulating rib was also removed to facili- 
tate the removal of the transverse processes. 

A correction of from 28 degrees to 16 degrees was 
obtained within a period of two weeks following 
operation. It was not found necessary to use a plaster 
cast or any other corrective apparatus. The correc- 
tion has persisted to the present time.—R. S. Bromer, 


M.D. 


Nacu.ias, I, and Borpen, Jesse N. 
The cure of experimental scoliosis by di- 
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rected growth control. 7. Bone & Foint Surg. 
Jan., 1951, 33-4, 24-34. 


b 


The experimental production of spinal curvatures 
which are singularly like the human deformity is 
based by the authors on the recognition of four facts: 
(1) that vertebral bodies grow in height by the ac- 
tivity of their epiphyseal cartilages, (2) that epiphy- 
seal growth can be retarded by compression, (3) that 
power of growth persists after the compression is re- 
moved, (4) that unequal elongation of the two sides 
of the spine will result in spinal curvature. They ap- 
plied these principles by the unilateral clamping of 
several lumbar vertebrae in growing dogs. The clamp 
was inserted so that the epiphyses were not injured. 
The compression force is developed by the normal 
growth of the spine against the restraint of the clamp. 
Corrective clamps were applied after the develop- 
ment of the curvature. 

On the basis of the production of rotatory lateral 
curvatures in 23 normal growing dogs by unilateral 
growth restraint, the development of a similar de- 
formity in I animal with thoracic stapling and the 
correction of the deformed spine under selective 
growth control in the 6 dogs reported in the paper, 
the authors conclude that it is obvious that a method 
is available for the making and straightening of spine 
deformities. At present, this is limited to puppies 
only. If, however, the premises on which this experi- 
ment was undertaken hold true for other vertebrates, 
similar results may be expected in other groups. 
Thus, the human should react in like manner to di- 
rected growth control, since his vertebral bodies gain 
height by epiphyseal structures and since the epiphy- 
ses in his extremities show growth retardation under 
compression. The operation has been performed on 3 
children and has proved to be simple and non-shock- 
ing and the children have shown remarkably little 
discomfort or limitation of activity while undergoing 
this treatment. A report of end results must await 
more time, broader experience and further study. 


R. S. Bromer, M.D. 


Brocuer, J. E. W. Die Dysplasie des Wirbel- 
bogens. (Dysplasia of the vertebral arch.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen ver. m. 
Réntgenpraxis, Dec., 1950, 73, 719-726. 


Spondylolisthesis is considered to be an abio- 
trophic disorder, in which the abnormal disposition is 
present at birth, but not the definitive manifestation. 
After a varying latent period, in cases with marked 
penetrance of the pathological gene, the complete 
picture of the abnormality emerges during the 
growth period or even in adult life. 

Recent studies have shown that the vertebral arch 
is formed by perichondral ossification, rather than 
from a bony center. Spondylolisthesis may occur 
with abnormalities of the articular facets, with elon- 
gation and narrowing of the isthmus, or with actual 
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bony discontinuity in the isthmus, all manifestations 
of faulty development. No actual spondylolisthesis 
was demonstrable in a series of 600 fetal and stillborn 
specimens, but, on the other hand, the age incidence 
did not increase after the age of ten to twenty years, 
suggesting that trauma was not a cause. 

The condition is not necessarily symptomatic, 
explaining the fact that the familial occurrence of the 
condition has been overlooked until recently. An- 
other argument for the hereditary basis is the fre- 
quent association of other vertebral and skeletal 
anomalies. 

Against a traumatic origin is the fact that there has 
been no case on record of a spondylolisthesis develop- 
ing in an individual who has been found to have an 
intact isthmus previously.—¥. ¥. B. Light, M.D. 


Ponsetl, IGnacio, and FRIEDMAN, Barry. 
Changes in the scoliotic spine after fusion. 
F. Bone 8 Foint Surg., Oct., 1950, 32-4, 751- 
766. 


The roentgenograms of 117 cases of scoliosis, 
treated by fusion of the spine, were studied to deter- 
mine the changes which occur in the vertebral bodies, 
in the intervertebral spaces, and in the fused and 
non-fused segments of the spine. In the cases studied, 
spine-fusion operation was performed for either of 
two reasons: (1) in young patients, in an attempt to 
stop the progression of the scoliosis; (2) in patients 
after maturity of the skeleton, in order to maintain 
the correction obtained by traction, wedging or turn- 
buckle casts. The technique of fusion which was 
usually employed was that of Steindler, which is a 
combination of the Albee and Hibbs methods. Tibial 
and iliac grafts were used to reinforce the Hibbs 
fusion. 

Pseudarthrosis was related to the mobility of the 
fused spinal segment and to the extent of the fusion. 
It was very common in fusions of the lumbar spine, 
but infrequent in fusions of the thoracic spine alone. 
Spontaneous closure of the pseudarthrosis was often 
observed when the scoliosis became stabilized. 

In idiopathic thoracic and thoracolumbar, and 
paralytic thoracolumbar curve patterns, short fu- 
sions of the main curve and one vertebra above and 
below it gave the most satisfactory results. 

Increase of the scoliosis following the spine fusion 
was seen when the fused area was either too long or 
too short. In extensive fusions, increased scoliosis 
was associated with pseudarthrosis, bending of the 
graft, or with the addition of more vertebrae to the 
curve. Where fusion did not reach the ends of the 
curve, increase occurred above or below the seg- 
ment.—R, S. Bromer, M.D. 


Bick, Epcar M., and Cope, Josepu W. Longi- 
tudinal growth of the human vertebra; a con- 
tribution to human osteogeny. ¥. Bone & 
Joint Surg., Oct., 1950, 72-A, 803-814. 
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The authors depict in this paper the longitudinal 
growth of the human vertebral body by a series of 
sagitally cut specimens taken from fresh autopsy 
material, ranging from one of an 8 cm. fetus to one 
of a twenty-three year old adult. The sequence of 
their specimens indicates that, in longitudinal de- 
velopment, the body of the human vertebra grows as 
does the diaphysis of a long bone, with true proximal 
and distal epiphyseal plates. Since this is so, the 
body of the human vertebra is subject to the same 
deforming factors which influence the growth of the 
long bones elsewhere in the body. As a corollary, the 
authors believe it follows that the same diseases, 
dyscrasias, metabolic or endocrine disturbances, and 
asymmetrical pressures of posture or contraction 
which disturb or retard the growing epiphyseal plates 
of the long bones in other parts of the skeleton, are 
operable on the bodies of the vertebrae. So appar- 
ently are the effects of roentgen therapy. 

Although they state their sections were not cut to 
show best the histology of the roentgenographically 
prominent structures lying on the cephalic and 
caudal surfaces of the vertebral body, the authors be- 
lieve that their sections demonstrate sufficient evi- 
dence to confirm Schmorl’s views in regard to longi- 
tudinal growth of the vertebral body. The so-called 
“epiphyseal ring” of the vertebra is misnamed and 
they state the label should be stricken from scientific 
terminology. The ring is not an epiphysis and takes 
no active part in the growth of the body. It is pri- 
marily a cartilaginous ring, which ossifies separately. 
Sometimes incomplete in circumference, it lies on the 
rims of the superior and inferior margins of the 
vertebral bodies. Schmorl named the structure the 
Randleiste which can be translated as the “rim 
molding.” Bick and Copel suggest a more easily re- 
membered name, somewhat in keeping with estab- 
lished usage—the vertebral ring. Longitudinal 
growth of the vertebral body takes place by means of 
true epiphyseal cartilage plates, as does the longi- 
tudinal growth in the metaphyses of long bones. The 
vertebral ring lies outside the metaphyseal areas and 
fuses with the body when longitudinal growth is com- 
plete, between the seventeenth and twenty-third 
years. It acts in this way precisely as do apophyses 
elsewhere in the skeleton. It, too, is a peripheral 
structure and, except at the rim of the vertebral 
body, does not lie in the axis of its longitudinal 
growth. Its function is still open to question, but in 
several sections studied by the authors, the fibers of 
the anterior longitudinal ligament inserted into its 
substance.—R. S. Bromer, M.D. 


Davis, Joe B., and Biatr, Harry C. Spurs of 
the calcaneus in Striimpell-Marie disease. 
F. Bone & Foint Surg., Oct., 1950, 32-A, 
838-840. 


The authors observed that men between eighteen 
and thirty years of age, who presented signs and 
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symptoms of calcaneal periostitis or spurs of the cal- 
caneus, invariably, also had changes of the lumbo- 
sacral spine and of the sacroiliac joints characteristic 
of Striimpell-Marie disease. At the time of their re- 
port, they could not give an accurate description of 
the pathogenesis of the calcaneal changes associated 
with the disease. However, the course of one patient 
confirmed their opinion that the acute calcaneal 
periostitis observed in the acute phase of Striimpell- 
Marie disease progresses to the mature spur forma- 
tion seen during the quiescent stage. Furthermore, 
they feel that the spur formation at the attachment 
of the plantar fascia to the anterior portion of the 
tubercle of the calcaneus is the same as the bony pro- 
liferation that occurs in other locations in Striimpell- 
Marie disease. 

Roentgen therapy, which is an established treat- 
ment for acute Striimpell-Marie disease, relieves the 
pain of acute calcaneal periostitis and in some cases 
may prevent spur formation. The dull, chronic pain 
typical of mature calcaneal spurs is not relieved by 
roentgen therapy. This pain is caused by impinge- 
ment of the subserous bursa between the spur and 
the sole of the foot. To be effective, treatment must 
include supination of the calcaneous to enlarge the 
plantar space and thus prevent impingement of the 
subserous bursa. This treatment is based on the prin- 
ciple that supination of the hind part of the foot is 
associated with dorsiflexion of the calcaneus, and 
that pronation of the foot is associated with plantar 
flexion of the hind part of the foot and its calcaneus. 
Supination can be accomplished by a simple metal 
arch support. When relief is not obtained by con- 
servative measures, surgical intervention is necessary 
to increase the space for the subserous bursa.—R. 8S. 


Bromer, M.D. 


Baker, Lenox D., Coonrap, R. W., REEVEs, 
Rospert J., and Hoyt, W. A., Jr. Marie- 
Striimpell arthritis. 7. Bone & Foint Surg., 
Oct., 1950, 72-4, 848-855. 


The authors conclude from their clinical observa- 
tions that it appears that roentgen irradiation affects 
the cellular changes of Marie-Striimpel arthritis, but 
they have no evidence that it affects the associated 
ossifying process once it is under way. In a series of 
100 patients with the condition, treated by roentgen 
therapy plus corrective measures, the results, based 
on relief of pain, range of motion, and roentgeno- 
graphic changes, indicated that the therapy can be 
expected to give approximately the same relief from 
pain during any stage of the disease. Increase in 
range of motion can be expected in a fair percentage 
of the mild and moderately advanced cases. Al- 
though there is relief from pain, a decrease in range 
of motion and further ossification may occur. In the 
mild or moderately advanced cases, the process can 
be arrested and in some instances cleared by roent- 
gen therapy. Of the 47 patients in the mild or moder- 
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ately advanced groups, 15 showed roentgenographic 
clearing of the bone changes; 24 showed no change or 
advance in the disease; only 7 showed advance with 
additional ossification. Comparison with the ad- 
vanced group of 32 patients showed that roentgeno- 
graphic improvement can be expected in the earlier 
cases more frequently than in the advanced cases, 
where the changes are no longer reversible. Roentgen 
therapy in most instances consisted of 150 roentgens 
(200 kv.), given over areas measuring 5 by 15 cm. 
until the entire spine or the area to be treated had 
been covered. In the group, classified as having 
moderately advanced changes, 4 showed evidence of 
further ossification; 2 had only one series of therapy 
consisting of a total of 450 r; 1 had a total of 1,350 r. 
Of the 11 patients whose process showed clearing by 
roentgenograms, 2 had only one series of 450 r, 2 had 
three series totaling goo r, and 1 had a total of 
1,350 r.—R. S. Bromer, M.D. 


GuLLepGE, H., and Brav, Ernest 
A. Non-tuberculous thoracic kyphosis with 
paraplegia; case report. 7. Bone & Foint 
Surg., Oct., 1950, 72-4, 900-903. 

The infrequency of case reports of scoliosis and 
kyphosis with paraplegia, excluding spinal deformi- 
ties due to tuberculosis, indicates the rarity of the 
condition. The authors found only 41 cases in the 
literature. The remarkable features of their case was 
the presence of severe thoracic kyphosis rather than 
scoliosis which is reported in most patients, and the 
late development of progressive neurological changes 
after a long period of years without the occurrence of 
either superimposed trauma or any obvious exag- 
geration of the bone deformity. Operation gave en- 
couraging results and the prognosis for resumption of 
ordinary civilian activity appears to be favorable.— 


R. S. Bromer, M.D. 


Kersey, G. D., Manpet, L., and Jerrrey, 
M. R. Gout; an unusual case with softening 
and subluxation of the first cervical vertebra 
and splenomegaly; result of ACTH adminis- 
tration and eventual post-mortem findings. 
Ann. Rheumat. Dis., Dec., 1950, 9, 282-304. 
This is a detailed case report of gout in a young 

white male. The most unusual feature was sudden 

subluxation of the first cervical vertebra due to 
tophaceous softening, a condition not previously re- 
ported. There was rapid progression of the disease 
and fatal termination at the age of twenty-four. 
First symptoms were at age of eighteen, and from 
nineteen on he was almost continuously suffering at- 
tacks of pain and swelling in many joints. When first 
seen by the authors at the age of twenty-one he was 
wasted, anemic, debilitated, with evidence of in- 
volvement of almost all joints. Tophi were present in 
the ears; the spleen was palpable; plasma uric acid 
was 16 mg,, and later 17.3 mg. per 100 ml. 
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Roentgen therapy was administered to one foot, 
150 r being given at each of four exposures. There 
was acute exacerbation, followed by sufficient im- 
provement that the patient requested similar treat- 
ment for the other foot. 

There is discussion of colchicine and ACTH ther- 
apy, splenectomy, and autopsy findings.—d. 2. 
Brewer, M.D. 


Forestier, J., and Rores-Querot, J. Senile 
ankylosing hyperostosis of the spine. 4zn. 
Rheumat. Dis., Dec., 1950, 9, 321-330. 


The authors describe a condition they term senile 
ankylosing hyperostosis of the spine; they differenti- 
ate this from ankylosing spondylitis and spinal osteo- 
arthritis (hypertrophic spurring and lipping). 

Roentgenological features: Bony outgrowths arise 
from the anterior aspects of vertebral bodies, but not 
from the lateral aspects. There results in the dorsal 
spine a continuous but irregular outgrowth alongside 
the anterior aspect. In the cervical and lumbar re- 
gions the outgrowths are usually broken and they 
project upward from the superior aspects, but not 
downward. The outgrowth is thickest at the disc 
levels. In the anteroposterior views the bodies may 
appear fuzzy and striated due to the overlying bony 
process. The sacroiliac joints are not involved. 

Clinical features: The condition has been seen only 
in men, at an average age of sixty-five. There is 
spinal stiffness but no spinal pain, peripheral joint 
involvement, or invalidism, and the sedimentation 
rate is normal. Severe trauma may have been the 
precipitating cause in 3 cases. Ossification appears to 
arise in the continuous perivertebral fibrous sheath, 
rather than the anterior vertebral common liga- 
ment.—A. A. Brewer, M.D. 


Marcetio, and Luccuest, Os- 
WALDO. Rheumatoid spondylitis; a paediatric 
problem. Ann. Rheumat. Dis., Dec., 1950, 9, 
372-376. 

These Brazilian authors have encountered rheu- 
matoid spondylitis in 17 children below the age of 
ten years. They point out that the symptoms are dif- 
ferent from those of acute rheumatic fever and may 
consist of little more than fixation of the neck. Pain 
is the most consistent symptom and it may be of 
short duration, fleeting or intermittent for months. 
There was no fever, weight loss or cardiac involve- 
ment. General health remains good in spite of the 
pain which is located in the spinal column either in 
the cervical or lumbar areas. The authors’ cases 
showed alterations in the blood count, but these were 
explained on the basis of parasitism. 

In advanced cases the roentgen changes are those 
of spondylitis with fusion of joints and calcification 
of ligaments, but in many cases, especially early, the 
roentgen findings are nil. No cases are presented in 
detail in this paper. 


Abstracts of Radiological Literature 1001 


The authors emphasize the fact that since such 
rheumatic involvement occurs in young individuals, 
the disease is of pediatric significance.—C. L. Hinkel, 
M.D. 


FRIEDENBERG, Z. B. Osteitis pubis with in- 
volvement of the hip joint. 7. Bone & Foint 
Surg., Oct., 1950, 72-4, 924-927. 


Osteitis pubis is generally considered an affection 
limited to the pubis and the ischium, developing as a 
complication of suprapubic prostatectomy. In the 
case reported in this paper, osteitis pubis developed 
after a prostatectomy and subsequently the process 
involved the hip joint with gradual destruction of the 
joint. The author found only one other such report. 
An eight month interval elapsed between the supra- 
pubic prostatectomy and the development of hip 
pain, during which his original complaints referable 
to the anterior pelvic region completely disappeared. 
The course of the disease, both clinically and roent- 
genographically, resembled a low grade osteomye- 
litis. Pseudomonas was cultured from the urine on 
numerous occasions over a period of more than 
eighteen months and the same organism was cultured 
from the hip joint. 

Kriedenberg suggests that our concept of the dis- 
ease as a localized, self-limited process confined to 
the anterior pelvic girdle should be altered. It is 
possible that less dramatic changes in the hip joint, 
occurring long after the initial period of the disease, 
are being overlooked.—R. S. Bromer, M.D. 


Spora, B. B., and Barpect, C. A. Espondilitis 
tifica con compresién medular dorsal; pre- 
sentacién de enferma. (Typhoid spondylitis 
with compression of the spinal cord; presen- 
tation of a case.) Prensa méd. argent., Dec. 
155 19595 375 3935-3939- 

Twenty years after typhoid infection, the patient, 
a forty-four year old woman, was hospitalized for in- 
tense pain in the left shoulder and arm. The roent- 
genograms revealed extensive osteoporosis of the 
posterior arch of the first dorsal vertebra. Less osteo- 
porotic change was present in the vertebral body, 
and there was no involvement of the discs. In the 
course of hospitalization, complete paraplegia de- 
veloped with sensory disturbances of the foot and 
leg. Typhoid reaction was positive. Following anti- 
typhoid vaccine and streptomycin therapy, rapid 
improvement could be demonstrated roentgeno- 
graphically and, after four months, the patient was 
able to move the paraplegic limbs and to walk again. 
Some sensory disturbances remained. 

The unusual clinical feature of this case is the late 
appearance of neurologic symptoms indicating total 
paraplegia and complete subarachnoid blockage, ap- 
parently due to pressure from extradural typhoid 
abscess. Roentgenologically the presence of osteo- 
porosis is also unusual since generally hyperostosis 
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and osteosclerosis are considered typical for chronic 
typhoid involvement of the vertebral column.—E. A. 
Schmidt, M.D. 


SoHOLT, STANLEY T. Tuberculosis of the sacro- 
iliac joint; review of seventy-five cases. 7. 
| Bone & Foint Surg., Jan., 1951, 33-4 119 


130. 


The author states that separate consideration of 


the sacroiliac joint is particularly indicated in any 
study of bone and joint tuberculosis because of the 
unique anatomy and function of the joint, and be- 
cause the diagnosis is frequently so delayed that 


definitive treatment is instituted late in the course of 


the disease. In the review of his cases he found that 
the disease occurred in young adults, usually between 
the ages of twenty and forty years. It was commonly 
associated with tuberculosis in other parts of the 
body. Pain was the initial symptom. Abscess forma- 
tion occurred frequently, usually followed by forma- 
tion of a draining sinus. The usual roentgenographic 
appearance late in the disease was bony ankylosis. 
The mortality was higher when there was a draining 
sinus and the data suggest, but do not prove, that 


operative fusion of the involved sacroiliac joint is of 


value in hastening the desired end result.—R. 8S. 


Bromer, M.D. 


Supp, Frank L., and Haccart, G. Epmunp. 


Further experience in the management of 


osteitis condensans ili. 7. Bone S Foint Surg., 

Oct., 1950, 32-4, 841-847. 

The term osteitis condensans ilii is used to de- 
scribe a disturbance of the normal architecture of the 
ilium, alongside the sacroiliac } joint. Roentgenograms 
show increased condensation in the auricular portion 
of the ilium, in the absence of any corresponding 
change in the sacroiliac joint or in the contiguous 
sacrum. The authors recommend the flat sacral pro- 
jection for roentgen examination of the sacroiliac 
articulations. The condition is found in the female 
where the sacrum tends to lie in a more horizontal 
plane than in the male. The auricular portion of the 
ilium is most commonly involved. This auricular 
portion lies behind the anterior margin of the joint, 
so that condensation therein may give a false im- 
pression of involvement of the sacrum or even of the 
sacroiliac joint. In the authors’ series of cases there 
was usually no sharp definition between normal and 
abnormal bone. In roe ntgenograms, roughening and 
apparent widening of the joint itself can be seen 

early in Marie-Striimpell arthritis, a differential point 
in making the diagnosis of osteitis condensans ilii. 

From the authors’ observations they think that 
the alteration in the normal bony architecture of the 
ilium alongside the sacroiliac joint occurs as the re- 
sult of mechanical strain affecting an amphiarthro- 
dial joint. A careful differential diagnosis must be 
made between osteitis condensans ilii and Marie- 
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Strimpell arthritis. Contrary to their own original 
impressions, sacroiliac tests are seldom positive in 
osteitis condensans ilii, while the blood sedimentation 
rate is usually within normal limits. In contrast to 
the experience of earlier workers, the authors believe 
they have demonstrated roentgenographically that 
this process is reversible. Of 100 patients reviewed, 8 
showed no response to treatment and 23 were some- 
what improved; in 67 patients conservative treat- 
ment afforded either complete relief of symptoms or 
marked amelioration of their complaints. Surgical 
intervention was necessary in only 2 instances.— 
R. S. Bromer, M.D. 


Det Duca, Vincent, Davis, E. VERNON, and 
Barroway, James N, Congenital absence of 
the sacrum and coccyx; report of two cases. 
J. Bone Foint Surg., Jan., 1951, 33-4, 248- 
253. 


In this paper, 2 cases of congenital absence of the 
sacrum and coccyx, known also as sacrococcygeal 
agenesis, are reported. In the first case the condition 
was unrecognized until the child was four years of 
age. Roentgen examination during the postpartum 
period revealed the anomaly in the second child. 

The condition may be recognizable without roent- 
gen examination by the absence of the spinal column 
below the lumbar region which results in obvious 
narrowing of the pelvis and shortening of the inter- 
gluteal fold. Atrophy and dimpling of the buttocks 
are prominent manifestations, probably due to 
fibrous tissue contraction. The muscles of the lower 
extremities show atrophy which becomes increasingly 
prominent as skeletal growth progresses. Clubfoot is 
a frequent accompaniment. 

The authors mention some of the theories of the 
etiology of the condition. The anomaly must develop 
during the early days of fetal life. Heredity may exert 
an influence as appendicular skeletal anomalies are 
inherited to a marked degree and some axial skeletal 
defects have also been known to have a hereditary 
basis. A more remote possibility is that of conjoined 
twins with dorsal union in the sacral area. One twin 
may have died in early pregnancy due to poor nu- 
trition and the other proceeded to term with the per- 
sisting defect in the sacral portion of the spinal 
column.—R. S. Bromer, M.D. 


Makin, Myer. Osteochondral fracture of the 
lateral femoral condyle. ¥. Bone & Foint 
Surg., Jan., 1951, 33-4, 262-264. 


A tangential osteochondral fracture of the patella 
is an infrequently reported condition. It is generally 
agreed that the mechanism of the injury is due to a 
lateral dislocation of the patella which hooks itself 
over the lateral femoral condyle. Upon contraction 
of the quadriceps, the patella is pulled back into 
place; if the patella does not clear the projecting 
femoral condyle, a portion of its articular surface 1s 
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sheared off, producing the typical osteochondral 
patellar fracture. 

In all cases previously reported where the forces 
involved have been indirect and purely muscular, the 
patella has borne the brunt of the injury. The 
trauma to the lateral femoral condyle has been slight 
and incidental. In the case presented by the author 
in this report, it was clear that the inferolateral 
border of the lateral femoral condyle was knocked 
out by the spontaneous reduction of the dislocated 
patella, and an osteochondral fracture of the femoral 
condyle was produced. The pathological report con- 
firmed the fact that the loose body was traumatic in 
origin and was not to be confused with a loose body 
resulting from osteochondritis dissecans. 

The roentgenograms of the patient showed a 
crescent-shaped bone fragment loose in the joint in 
the medial parapatellar region of the joint. A bony 
defect in the inferior aspect of the lateral femoral 
condyle was caused by the shearing off of the frag- 
ment.—R. S. Bromer, M.D. 


Yu, Horace I. Tuberculosis of the hip; follow- 
up study of fifty-eight cases with special 
reference to fusion in young children. ¥. Bone 
& Foint Surg., Jan., 1951, 33-4, 131-143. 
The author concludes from his study of 58 cases of 

tuberculosis of the hip that there is added proof that 
early fusion in young children is amply justified. 
Conservative measures aimed at building up the gen- 
eral health and causing the subsiding of acute symp- 
toms, during the initial period of three to six months, 
are necessary for a smooth postoperative course. In 
view of the present-day antibiotic therapy, even this 
short period of conservative treatment may be safely 
curtailed in some cases. In this way the long recum- 
bency in some forms of immobilization, and the dis- 
tressing deformities, which usually follow long years 
of destruction from lack of internal fixation, may be 
avoided. Two cases of spontaneous fusion, which are 
reported in this paper, had probably been trans- 
formed from an originally tuberculous infection to 
that of a predominantly pyogenic infection through 
long years of secondary invasion and repeated surgi- 
cal drainages. 

In the author’s series, the average time for roent- 
genographic evidence of fusion to appear after 
arthrodesis in a hip was fifteen months in children 
and twelve months in adults. He considers that real 
anatomical fusion with transarticular trabeculae 
may take an additional one or more years. It seems 
to him advisable that no secondary fusion operations 
be undertaken before the fifteenth month in children 
or before the twelfth month in adults; that the aver- 
age immobilization period be from twelve to eighteen 
months in children and ten to twelve months in 
adults; and that the time for beginning ambulation 
be sooner than six months following arthrodesis in 
any case.—R. S. Bromer, M.D. 
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ANDERSON, Martin E., and Bicket, WILLIAM 
H. Shelf operation for congenital subluxation 
and dislocation of the hip. ¥. Bone & Foint 
Surg., Jan., 1951, 33-4, 87-102. 


The authors in their summary state that although 
the exact cause of congenital dysplasia of the hip is 
unknown, genetic and biomechanical factors are 
probably important in producing the malformation, 
which may be hereditary and frequently involves 
both hips in varying degrees. The determination of 
the CE angle of Wiberg is helpful in classifying the 
various degrees of subluxation of the hips as revealed 
by the roentgenogram. Wiberg reported in 1939 a 
simple objective method for measurement of slight 
changes in the development of the roof of the ace- 
tabulum and its relationship to the position of the 
head of the femur. The CE angle is measured by 
drawing a line from the center of the head of the 
femur to the lateral edge of the roof of the acetabu- 
lum. The angle which this line forms with a vertical 
line through the center of the head of the femur is the 
CE angle. The vertical line is drawn perpendicular to 
a horizontal line across the pelvis, through the centers 
of the primary acetabula. The center of the head of 
the femur is the center of the arc described by the 
curvature of the head of the femur. This procedure is 
simplified by using a transparent circular protractor, 
on the face of which are drawn several concentric 
circles. The center of the head of the femur is the 
center of that circle which best encloses the head. 
The CE angle is read in either plus or minus degrees. 
When the head of the femur is not adequately cov- 
ered by the roof of the acetabulum, the CE angle will 
be low or minus. The angle becomes less when the 
size of the acetabular roof decreases and when the 
head of the femur is displaced laterally. The authors 
divided their cases into four groups according to 
these measurements, namely, normal hips; dysplasia 
or deformity of the femoral head, neck or acetabulum 
but no subluxation; subluxation or displacement of 
the head upward and laterally with a break in Shen- 
ton’s line; dislocation with the head of the femur 
articulating with a secondary acetabulum separate 
from the primary acetabulum or with no secondary 
acetabulum present. 

The shelf operation consists in construction of an 
adequate bone ledge or shelf on the side wall of the 
ilium over the head of the femur, after the femur has 
been displaced downward by traction. The purpose 
of the operation is to increase the weight-bearing 
surface of the malformed acetabulum and thus to 
afford stability for the subluxated or dislocated fem- 
oral head. 

In a series of 80 operations for congenital subluxa- 
tion or dislocation of one or both hips, 58 were suc- 
cessful in producing partial or entire relief of limp, 
pain and hip fatigue, while a good range of motion 
was retained in the hip operated upon. Twenty-two 
of the operations were unsuccessful, in that the pa- 
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tients’ symptoms were unimproved. Poor results were 
attributed to construction of shelves which were in- 
accurately placed, were too small or were absorbed. 
Arthritic symptoms persisted or developed after 
operation in a few instances.—R. S. Bromer, M.D. 


MInpDELL, Eucene R., and SHERMAN, Mary 
S. Late results in Legg-Perthes disease. ¥. 
Bone & Foint Surg., Jan., 1951, 33-4, 1-23. 


Ever since Legg-Perthes disease was recognized as 
a distinct entity, its treatment has been the center of 
considerable controversy. The study presented in 
this paper was undertaken in an attempt to evaluate 
treatment in terms of end-results. Included in the 
study were only those cases in which the diagnosis 
was unquestioned; the type of treatment known and 
the clinical and roentgenographic findings were avail- 
able after the disease was over. Seventy-two patients 
with seventy-eight involved hips met these require- 
ments. 

In the paper, the type of therapy is classified as 
ambulatory or non-ambulatory. In some cases both 
types were used. However, during the prolonged pe- 
riod of active breakdown and replacement of the 
necrotic head of the femur, one method always pre- 
dominated. For purposes of analysis, the results were 
strictly classified as satisfactory, fair, or poor, even 
though the differences in many cases were not great. 

The authors believe that the prognosis in a case of 
Legg-Perthes disease can in a general way be esti- 
mated early in its course. Young patients have been 
shown to have a higher incidence of satisfactory re- 
sults. Evidence of severe femoral neck disturbance 
with damage to the epiphyseal plate is followed bya 
poor result with deformity. Often only a portion of 
the epiphyseal cartilage is damaged and the result is 
asymmetrical growth disturbance and retardation, 
which may not become evident for some time. 

The authors conclude that, in the natural course of 
the disease, there is a wide variation in the severity 
of the process. Marked changes in the femoral neck 
and lateral expansion or central depression of the 
femoral head indicate a bad prognosis. Premature 
symmetrical or asymmetrical growth arrest of the 

capital femoral epiphyseal cartilage plate may occur 
and contribute to the deformity. In the presence of 
gross changes 1 in the roentgenograms, there may bea 
few or no symptoms in early life. However, as the pa- 
tient becomes older, progressive disability does occur. 
Therefore, patients should be treated and treated 
early. Inasmuch as there seems to be no significant 
difference in the results obtained by ambulatory or 
non-ambulatory treatment, non-weight-bearing on 
crutches is sufficient in a cooperative patient with 
unilateral involvement.—R. S. Bromer, M.D. 


MossBerGER, Josepu I. Infantile cortical hy- 
perostosis; report of a case with observations 
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at autopsy. dm. F. Dis. Child., Oct., 

610-620. 

A case of infantile cortical hyperostosis is reported 
with lesions observed at necropsy which included 
“cortical” thickening of various bones, generalized 
lymphadenopathy, and incidentally perhaps, acute 
focal enteritis. In the paper, the gross and micro- 
scopic appearances of the left humerus are described 
in detail. The bone disorder showed most of the 
morphologic features of excessive embryonal osteo- 
genesis. 

Mossberger regards the possibility of a relation- 
ship between the ileitis and generalized lymphoid hy- 
perplasia and skeletal disease as quite conjectural. In 
regard to the sudden death of the infant, there was 
not enough involvement of the lungs to presuppose 
pulmonogenic hypoxemia as the death-dealing proc- 
ess. The enteritis could not account for the fatality. 
The histopathologic aspects of the lymph nodes and 
Peyer’s patches suggested typhoid. Acceleration of 
the osteogenesis was confined only to the periosteal 
elements. As a result, the length of the long bones 
was not increased. Comparison with normal bones of 
the same age suggested that epiphyseal function may 
have been decelerated, with resulting shorter bones 
than normal. Possibly excessive vitamin A, specula- 
tively admissible as a factor in the case, upset the 
metabolic balances enough to retard linear growth 
and to accelerate periosteal activity. Pain in the arms 
and sleeplessness could have been due to stretching 
and irritation of sensory end organs in the perios- 
teum. Lymphoid hyperplasia and lymphocytosis 
may have been compensatory for decreased hemo- 
poiesis in the bone marrow and anemia. 

The case, the author states, is baffing and the 
cause of the patient’s death remains unknown. He 
thinks if the bone lesion of the infant is the result of 
excessive osteogenesis due to a disturbed metabolic 
process, initiated by some stimulus of an infectious 
nature, then its clinical course can be understood. 
Elimination or neutralization of the causative agent 
brings about osteoclasis and reversion to normal 
osteogenetic balance.—R. S. Bromer, M.D. 


1950, 


Larsen, Loren J., Scnorrstaept, Epwin R., 
and Bost, Freperic C. Multiple congenital 
dislocations associated with characteristic 
facial abnormality. 7. Pediat., Oct., 1950, 37; 
574-581. 

The authors report a series of 6 cases of children 
with multiple congenital dislocations associated with 
characteristic facial changes. The most obvious de- 
formity was anterior dislocations of the tibias on the 
distal ends of the femurs. Also there were antenatal 
dislocations of the hips, bilateral equinovarus or 
equinovalgus deformities of the feet and bilateral dis- 
location of the elbows. All 6 cases had unusual hands 
with long cylindrical-shaped fingers and short meta- 
carpals. The thumbs were spatulate. 


_ 
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The facies were very striking. The eyes were wide- 
spaced, the forehead prominent, and the nasal bridge 
depressed, producing a flattening of the face. Mental 
and bone development were normal. Photographs of 
the children are shown to illustrate the facies and 
films reproduced to show the dislocations.—R. M. 


Harvey, M.D. 


Carrey, JoHn, and Witttams, Joun L. Fa- 
milial fibrous swelling of the jaws. Radiology, 
Jan., 195], 56, I~I4. 

Familial painless enlargement of the jaws was first 
recorded by Jones in 1933. In 1947, Miller published 
2 similar cases. In this paper § cases are reported, 2 
children and their mother from one family and a child 
and his father from another family. 

This disease is characterized by bilateral painless 
enlargement of either or both upper and lower jaws. 
The process is not apparent at birth but usually is 
first noted at the age of two or three. The roentgen 
findings consist of extensive multilocular cyst-like 
areas with expansion of the bone and distortion of the 
erupted and unerupted teeth. The coronoid process 
may also be involved. No other skeletal abnormali- 
ties could be detected in these § cases, and clinical 
examination of all § patients showed no evidence of 
other disease or abnormality except for submaxillary 
lymphadenopathy. This occurred in all children ex- 
cept the 1 case reported by Jones. Multiple biopsy 
specimens were obtained from the jaws of 1 of these 
children. Microscopic examination showed excessive 
amounts of fibrous tissue with whorls and bands and 
containing giant cells. No cysts, cartilage or osteoid 
tissue could be found in the fibrous mass. 

It is of interest to note that at about the age of ten 
the external appearances of the patients begin to im- 
prove. This decrease in swelling occurs rapidly dur- 
ing puberty and very little prominence of the jaws is 
noted in the adult. 

Fibrous dysplasia, fibrous osteoma, osteofibroma, 
ossifying fibroma and multiple dentigerous cysts 
must be considered in differential diagnosis but the 
familial nature of this disease, its early onset, in- 
volvement of either or both the upper and lower jaw 
plus its self limited course should help make the cor- 
rect diagnosis.—C. 4. Stevenson, M.D. 


PepERSEN, Hersert E., and Key, J. ALBERT. 
Pathology of calcareous tendinitis and sub- 
deltoid bursitis. Arch. Surg., Jan., 1951, 62, 
50-63. 

This is a discussion of the gross and microscopic 
appearance of the lesions found in the rotator cuff of 
the shoulder in the condition commonly termed sub- 
deltoid bursitis with calcification. The material con- 
sists of observations at the time of operation, and the 
gross and microscopic study of material removed in 
55 patients. 

At operation, in most instances, the bursa con- 
tained only a small amount of thin, clear synovial 
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fluid and the floor was smooth except for the area in 
which the calcium deposit or deposits were located. 
When this was large and the symptoms were acute, it 
was usual to find a furuncle-like protrusion in the 
floor of the bursa, sometimes associated with fibrin- 
ous adhesions to the inflamed surface of the swelling. 
The focus involved the substance of the supra- 
spinatus tendon and projected slightly above the 
surrounding surface. In the acute cases, when the 
focus was incised it was found to contain a thick, 
white, cream-like fluid, which in some instances 
spurted into the air when the incision was made. In 
other instances, the site of the focus was indicated by 
a slight rounded prominence in the floor of the bursa, 
but there was no evidence of acute inflammation at 
the site, nor was there any discoloration in the ten- 
don. In such instances it was found that the incision 
in the tendon exposed a focus deep in its substance 
which was relatively flat and usually contained dry, 
chalk-like material. When the calcium was removed 
from the focus in the tendon, a cavity with ragged, 
necrotic, poorly defined walls was encountered. 
These walls were dry and appeared to be avaxcular. 
In many instances, when additional longitudinal in- 
cisions were made into the tendon on either side of 
the main calcium deposit other foci, varying in size 
from lower limit of visibility to some I cm. or more in 
diameter were encountered. These foci were not 
visible on the roentgenogram, nor was there any in- 
dication of their presence on examination of the sur- 
face of the tendon. 

Histopathologically, the earliest signs of degenera- 
tion appeared to be in the tendon consisting of hya- 
linization and softening, with loss of its fibrous char- 
acter and usually a loss of its ability to stain deeply 
with eosin so that the area appeared pale pink, and 
contained relatively few connective tissue cells. The 
large cyst-like cavities in the tendon which enclosed 
the white calcium-containing fluid were believed to 
be the result of progressive degeneration of the ten- 
don. That calcium was present in this material has 
been proved by chemical analysis, which demon- 
strated calcium phosphates and carbonates in about 
the same proportion as that in which they occur in 
bone. The reaction of the surrounding tissues to the 
calcium-containing focus of tendon debris varied 
from one of complete absence to various stages of in- 
flammation and repair. 

The findings described substantiate and broaden 
those previously reported. There will undoubtedly 
continue to be much debate on the exact cause of the 
underlying degeneration of the tendon.—E. 4. Ad- 
dington, M.D. 


O’NEAL, Lawrence W., and ACKERMAN, 
Lauren V. Cartilaginous tumors of ribs and 
sternum. ¥. Thoracic Surg., Jan., 19§1, 27, 
70-108. 

The authors reviewed 75 cases of cartilaginous tu- 
mors of the bony chest wall and report 11 cases with 
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a pathologic diagnosis of chondrosarcoma. Cartilagi- 
nous tumors are the most common type of primary 
tumor of the ribs and sternum. Cartilaginous tumors 
of ribs and sternum are either actually malignant or 
potentially malignant to a high degree. Sixty of the 
85 cases included in this study were diagnosed as 
malignant. Undoubtedly many of the remaining 25 
cases are malignant. Primary malignant tumors of 
rib and sternum constitute approximately Io per cent 
of all primary malignant bone tumors. 

The preoperative differentiation between malig- 
nant and benign cartilaginous tumors cannot be 
made with certainty. 

The results of treatment in the past has been poor, 
partly because of failure to appreciate the nature of 
these tumors. Adequate radical resection of chondro- 
sarcomas arising in rib and sternum entails removal 
of a long segment of bone of origin, its periosteum, 
adjacent muscle, underlying pleura, and adjacent 
bony structure.—T. C. Stansbury, Fr., M.D. 


Granturco, C. Radiological aspects of primary 
bone tumors. Selected Papers Carle Hosp. 
Clin. & Carle Found., Jan. 1, 1951, 4, 11-17. 


The classification used by the author is that of 
Geshickter and Copeland, namely (1) tumors re- 
lated to osteogenesis which are in turn subdivided 
into tumors related to development of cartilage and 
those related to other elements, and (2) tumors not 
related to osteogenesis. A general discussion of the 
common bone tumors is given and a schematic draw- 
ing is included illustrating the sites of their origin in 
relation to various parts of the bone. Twelve film re- 
productions of typical bone tumors are also included. 

This paper gives a concise and well demonstrated 
review of the Geshickter-Copeland classification. 


C. N. Borman, M.D. 


Rogsinson, Marsu. Polyostotic fibrous dys- 
plasia of bone. ¥. 4m. Dent. A., Jan., 1951, 
42, 47-57: 

After a brief review of the history, pathology, 
etiology, and usual findings in polyostotic fibrous 
dysplasia of bone, the author points out that many 
cases have involvement of the facial bones and man- 
dible. 

He presents 2 cases with photographs of the pa- 
tients, dental films, and photomicrographs of the 
pathological sections. Both patients had pigmenta- 
tion, bone lesions, and hyperthyroidism. Case 1 also 
had precocious puberty, but Case 2 had a normal 
menstrual history. 

Intraoral films on both patients showed an irregu- 
lar loss of the cancellous structure of the bone with 
the mandibles having a ground glass appearance. 
The biopsy material exhibited fibrous dysplasia of 
bone. Skeletal survey revealed multiple bone in- 
volvement. In Case 1, the diagnosis was made in the 
dental department—the patient having had a previ- 
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ous diagnosis of achondroplastic dwarf. In Case 2, 
the diagnosis was suspected by the referring physi- 
cian and the dental department was requested to se- 
cure a biopsy to confirm it, since a diagnosis of 
Paget’s disease of bone was made elsewhere. 

The author stresses the value of taking biopsy ma- 
terial from the jaws when they are involved because 
the average patient is far more willing to have study 
material removed from the jaws than from other 
bones. The dental surgeon’s familiarity with such a 
procedure makes it relatively simple for all con- 
cerned. He also stresses the advantages in definition 
and detail of full mouth intraoral films over the usual 
roentgenograms of the mandible and states that 
dental films should supplement the usual skeletal 
survey. 

Many diseases must be considered in the differen- 
tial diagnosis but none shows the combined clinical, 
roentgenographic, and pathologic findings of poly- 
ostotic fibrous dysplasia. The diagnosis depends on 
an awareness of the condition and on the cooperation 
of the physician and dental surgeon in patients who 
have involvement of the jaws.—W. H. Smith, M.D. 


Dockerty, Matcoim B., GHorMLEY, RALPH 
K., and Jackson, Atrrep E. Osteoid os- 
teoma; a clinicopathologic study of 20 cases. 
Ann. Surg., Jan., 1951, 733, 77-89. 


The authors point out that since 1935 when Jaffe 
described ‘osteoid osteoma” as a distinct entity, 
some 36 groups of investigators have reported single 
cases or series of cases with the current total of cases 
reported approaching 150. 

Osteoid osteoma is a definite entity as affirmed by 
the many case reports, the highlights of which the 
authors tabulate. In the present series, all lesions 
were evaluated and correlated as to the clinical, 
roentgenologic, and pathologic findings. Thirteen of 
the 20 patients were from ten to twenty years old. 
There were 16 males and 4 females. The femur was 
involved in 8 cases, the tibia in 7, the ulna accounted 
for 2 lesions while the humerus, vertebra and scapula 
were each the seat of osteoid osteoma in one instance. 
Pain was a constant symptom and was present in all 
cases. Eleven patients had local swelling over the in- 
volved part and 4 mentioned redness and local heat. 
A palpable mass was noted in 12 patients but not al- 
ways in the same who had localized tenderness. 

The roentgen findings were as follows: In the early 
stage, sometimes no abnormalities were seen al- 
though typical clinical symptoms were present (5 
patients, 25 per cent of the series). Later, however, 
all the affected bones showed evidence of periosteal 
proliferation. In these later roentgenograms, in 19 
of 20 cases, typical radiolucent zones measuring 
from 3 mm. to 2 cm. were observed. In § patients 
these zones contained irregular foci of calcification. 
In the 1 case in which the transverse process of a 
vertebra was involved, the entire bony structure had 
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been destroyed and there was no surrounding bony 
sclerosis. In the other 19 cases relatively extensive 
osteosclerosis was noted around the radiolucent 
nidus. The degree and extent of the sclerosis had no 
apparent fixed relation to the age of the lesion as 
measured in terms of clinical symptoms and signs. 
Calcification within the central nidus similarly was 
seen during the early and late stages of the disease. 

The authors discuss the differential diagnosis and 
treatment as well as the etiology of osteoid osteoma. 
They state that the true etiology remains obscure. 
Review of the cases previously reported as solitary 
cortical abscesses reveals that from the standpoint of 
history, clinical findings, and roentgenograms, these 
cases could not be distinguished from the present 
cases of osteoid osteoma. This brought up the fol- 
lowing questions: Are osteoid osteomas and solitary 
cortical abscesses two phases of an essentially similar 
process? Are they variants of a single process or two 
different lesions with similar clinical and roentgeno- 
graphic features? In 1 case included in the present 
series (Case 18) there was what was considered a true 
neoplastic change. In another case with typical 
clinical and roentgen findings but not operated, 
follow-up roentgenograms showed that the lesion 
finally disappeared. 

The authors conclude that the above-mentioned 
observations have led them to believe that the lesion 
may at times develop one type of pathologic picture 
and at other times a different picture. Four tables 
and twelve figures accompany the article—W. H. 


Smith, M.D. 


Wicu, Russet, and THompson, Harvey J., 
Jr. Cortical fissuring in osteomyelitis com- 
plicating sickle-cell anemia. Radiology, Oct., 
1950, 55, 553-556. 


A fourteen year old colored boy who had been under 
observation four years because of typical sickle-cell 
anemia became acutely ill with a fever of 105° F. He 
developed sore muscles and joints and after five 
weeks an abscess developed on his right tibia from 
which B. paratyphosus B was cultured. 

Roentgenographically the source was shown to be 
an osteomyelitis of the tibia. Osteomyelitis was dem- 
onstrated in most of the extremities. The usual de- 
structive feature predominated but periostitis was 
present in several regions. The disease was diaphyseal 
rather than metaphyseal in position. 

A distinctive feature was the presence of linear 
intracortical fissuring paralleling the shaft which was 
clearly defined as lying between cortex and endosteal 
limits. These fissures are described in detail. 

The patient received both aureomycin and strepto- 
mycin over a period of twenty-four days. Healing of 
the intracortical lesions paralleled that of the intra- 
medullary lesions in time sequence. Sequestration 
and involucrum formation did not occur.—E. E. 


Seedorf, M.D. 
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Lipeke, H. Uber das gehaufte Vorkommen 
parostaler Knochenneubildungen bei Quer- 
schnittsgelahmten. (The frequent occurrence 
of parosteal new bone formation in para- 
plegics.) Fortschr. a. d. Geb. d. Réntgenstrahlen 
ver. m. Réntgenpraxis, Oct., 1950, 73, 5§64- 
574- 

The similarity between Stieda’s “accompanying 
shadows’”’ and the lesions occurring in paraplegics is 
noted. The heterotopic ossification has no intimate 
connection with the periosteum or joint capsule. On 
section the material is composed of coarse and fine 
fibrous lamellar bone. The involvement in para- 
plegics is more extensive than in the traumatized, 
non-paralyzed individuals, but the distribution of the 
ectopic bone about the knee joint is the same, namely 
on the ventromedial aspect of the inner femoral 
condyle. 

The etiology of these conditions is unknown. The 
Pellegrini-Stieda lesion is probably a post-traumatic 
ossification in connective tissue but whether it rep- 
resents a metaplasia of young mesenchyme to os- 
seous tissue or whether the bone is derived from 
periosteum is not clear. It is felt that in paraplegics 
a neurotrophic disturbance alone cannot explain the 
changes. Repeated, minimal and _ unrecognized 
tranmas in an insensitive joint undoubtedly play a 
major role. The factors in the pathogenesis of the 
new bone are tissue laceration, hemorrhage, poor ab- 
sorption of the blood and most likely metaplasia 
from existing muscular and connective tissue.— 
Foseph Zausner, M.D. 


FRASER, CHARLES G., Monroe, STantey E., 
and O’Harg, James E. Coccidioidomycosis 
and tuberculosis in the same bones; case re- 
port. dun. Surg., Jan., 1951, 733, 116-122. 


The authors present a case study of a patient in 
whom tuberculosis and disseminated coccidioidomy- 
cosis occurred in the same bones. The etiology, pa- 
thology, and symptomatology, as well as the diag- 
nosis are summarized. 

The patient described has lived with the dissemi- 
nated coccidioidomycosis for over one year now al- 
though it is reported in the literature that 95 per cent 
of the cases of deaths from dissemination of this dis- 
ease occur within 210 days. The authors feel that the 
successful use of streptomycin healed the tubercu- 
losis, transforming the condition into pure coccidi- 
oidal infection. The patient is steadily improving and 
his prognosis is considered good.—Moris Horwitz, 


M.D. 


BoswortH, Davin M. Tuberculosis of bones 
and joints. Bull. New York Acad. Med., Jan., 
1951, 27, 42-60. 


This paper represents a summation of the author’s 
philosophy with regard to bone and joint tubercu- 
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losis. In it, he briefly reviews the etiology, diagnosis 
and prognosis of the disease. Under etiology, he 
points out the fallacy of the belief that heredity and 
race may influence the progress of the disease. Under 
diagnosis, he discounts the time-honored clinical 
signs of swelling, effusion, spasm, atrophy, deformity, 
etc., as being related to “late” lesions, and he points 
out that even skin tests and sedimentation rates 
must be given up as criteria of presence or absence of 
disease. From a roentgen viewpoint, in order to 
ascertain the presence of an early lesion: “‘soft tissue 
changes .. . represented by general swelling, erasure 
of normal soft tissue markings or unusual enlarge- 
ment of certain muscle sheaths or fascial planes” 
must be watched for and reported. Bone changes evi- 
dent roentgenographically as atrophy, destruction, 
lysis of cartilage, etc., are later manifestations. 

The author correlates the  clinicopathologic 
changes of inflammation, disease extension, endar- 
teritis, abscess bulk, deformity and pathological 
fracture. The last topic is well expressed in a para- 
graph in which he makes a plea that fracture or other 
bone destruction resulting from a tuberculous process 
be looked upon as a pathologic fracture. 

Under the heading of “Factors of Failure” he dis- 
cusses ineffectual surgery. He feels that bone grafting 
should be ample in amount and extent. He points out 
that frequently a pseudo-arthrosis may be present 
but not detectable by routine films and suggests 
superimposition of films taken in right and left lateral 
bending positions. 

Also under failures, he mentions bony pockets and 
sequestra. These may at times be demonstrated by 
laminagraphy.—/. R. Berger, M.D. 


McCrortrg, W. D. C. Fractures of the femoral 
neck following pelvic irradiation; review of 
ten cases. Brit. F. Radiol., Oct., 1950, 23, §87- 
592. 

Fracture of the femoral neck may infrequently fol- 
low intensive pelvic irradiation, as for carcinoma of 
the ovary or cervix uteri. The reported incidence is 
about I or 2 per cent. In a series of 10 cases it was 
noted that the pain sometimes preceded the fracture 
which was demonstrable by roentgen rays only later. 
Sometimes the pain developed very suddenly with 
the fracture although there was no history of injury. 
The interval between the completion of the radiation 
treatment and the actual fracture may be consider- 
able. No satisfactory explanation of the occurrence 
has been given. It is reasonable to expect aseptic 
necrosis if it were merely the result of vascular dam- 
age, but this is not seen. The significant finding 
microscopically is osteoporosis. Enlargement of the 
blood vessels as a reaction or response to the irradia- 
tion may play a part in the development of this 
osteoporosis. A second possibility is the differential 
effect of irradiation on osteoblasts and osteoclasts. 
The former are more radicsensitive, and a dose large 
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enough to affect the more resistant osteoclasts would 
result in osteoporosis. Mild or unnoticed trauma 
might fracture such a bone. 

These fractures usually heal fairly rapidly and 
with solid bony union.—£. F. Lang, M.D. 


MontcoMery, CHARLES F. One hundred con- 
secutive trochanteric fractures of the hip. 
South. M. F., Oct., 1950, £3, 848-851. 


The purpose of the short article is to present 100 
cases of trochanteric fractures of the hip and to dis- 
cuss some of the surgical considerations in the com- 
monest form of treatment employed, the use of the 
Austin Moore blade-plate. 

The greater portion of the patients were in the 
seventh, eighth and ninth decades of life, the average 
being 70.7 years. 

The mortality rate for the 73 cases treated surgi- 
cally by some form of internal fixation was II per 
cent. As mentioned above, the most common type of 
fixation was with the Austin Moore blade-plate. In 
6 of the cases, the Smith-Petersen nail was used. 
Other methods of internal fixation are listed in a 
table. In 23 of the cases more conservative measures 
were employed. The Roger-Anderson  well-leg- 
traction was used in 16 of these cases. Other methods 
included traction and plaster casts. 

Before roentgenograms are taken to check the 
position of the fragments, a towel clip is placed in the 
skin 3 inch distal and lateral to the point where the 
femoral artery crosses Poupart’s ligament. This pro- 
cedure usually puts the towel clip over the femoral 
head on the roentgenogram. The localization of the 
femoral head is helpful in placing the blade-plate in 
the trochanteric fracture. 

The operative procedure and the method of apply- 
ing the Austin Moore blade-plate are discussed in 
some detail.—¥. G. Snead, M.D. 


ManninG, Harry J. Symptomatic hemangi- 
oma of the spine. Radiology, Jan., 1951, 56, 
58-65. 


Hemangioma of the vertebra has been found in ap- 
proximately 10 per cent of routine autopsy examina- 
tions of spinal columns. Most of the patients present 
no clinical symptoms and the lesion is usually an 
incidental roentgen finding. When symptoms do 
occur they vary widely, depending upon the cord 
level and the extent of the osseous lesion. 

The roentgenographic picture is a reduction in 
bone density between parallel vertical trabeculae 
which are increased in density. 

When hemangioma of the vertebra produces 
symptoms, irradiation is the primary form of therapy 
The dosage is determined by individual clinical re- 


effect recovery or improvement. 
Surgery may be necessary in event of sudden 
spinal cord compression by the tumor, but radiation 
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therapy should always follow laminectomy.—E. E. 


Seedorf, M.D. 


Titze, Ueber komplette Querschnitts- 
lahmungen nach frischen Wirbelbriichen. 
(Complete transection paralysis following 
fresh fractures of the vertebra.) Wien. klin. 
Wehnschr., Jan. 19, 1951, 63, 46-49. 


The incidence of transection paralysis in fractures 
and dislocations of the spine varies from 1§ to 40 per 
cent. It is desirable not only from the prognostic but 
also from the therapeutic standpoint to know with- 
in the first hours following the accident which pa- 
tients have complete and which have only a partial 
paralysis. This is important because those cases that 
are not entirely hopeless neurologically must be re- 
lieved from pressure upon the spinal cord imme- 
diately, while in those with irreparably damaged 
cords such consideration is not necessary. 

A complete paralysis is present when motion and 
sensation are symmetrically absent below the site of 
the lesion of the spinal cord. Complete absence of 
reflexes and paralysis of the bladder and rectum also 
have to be present. If minimal sensation only is pres- 
ent or one reflex is positive, the paralysis is not com- 
plete. 

A roentgenological examination can be very help- 
ful in the early diagnosis. If there is a displacement 
of the cephalad portion of the spine anteriorly for 
more than one-third in the thoracic and lumbar re- 
gion and more than one-half in the cervical region 
the cord is definitely and completely severed. 

A complete transection paralysis can never im- 
prove, in contrast to a partial paralysis which can do 
so considerably. It is therefore not necessary to re- 
duce a fracture or dislocation if the cord is completely 
severed. It is also contraindicated to place a patient 
with complete paralysis in a plaster cast which often 
is the cause for a decubitus, the most serious and 
dangerous complication in such patients.—H. P. 


Mueller, M.D. 


Cuamsers, Cyrit H. Congenital anomalies of 


the tarsal navicular with particular reference 
to calcaneo-navicular coalition. Brit. F 
Radiol., Oct., 1950, 27, 580-586. 


Although calcaneo-navicular coalition has been 
described as an unusual condition, it has been seen 
not uncommonly in clinics where routine oblique 
views are included in examination of the foot. This 
coalition can exist in various degrees varying be- 
tween a cartilaginous or fibrous bar to a complete 
bony bar. The most likely basis for the development 
of this condition is the existence of a small accessory 
tarsal bone in this region. In a high percentage of 
cases with some degree of calcaneo-navicular coali- 
tion there is associated spasmodic flat foot, and it has 
been claimed that in 25 per cent of patients with 
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spasmodic flat foot there is some skeletal abnormal- 
ity. 

A second anomaly, which, when present, is more 
frequently associated with peroneal spastic flat foot, 
is fusion between the talus and the calcaneus. This is 
seen best in the oblique posteroplantar view. Since 
the condition is very frequently associated with lip- 
ping of the dorsal margins of the talus and navicular, 
such lipping should indicate the necessity for the 
special views. 

Synostosis between the talus and navicular is a 
much rarer situation, and it is easily recognized in 
dorsoplantar or lateral views. Other rare anomalies 
are fusion of the navicular and cuboid, absent cuboid, 
bipartite navicular, and Pirie’s ossicle, or dorsal 
talonavicular ossicle. The existence of an ostibiale 
externum is a common finding.—E. F. Lang, M.D. 


Jaxos, A. Ein Beitrag zur Differentialdiagnose 
der enossalen Verkalkung, insbesondere des 
Knocheninfarkts. (The differential diagnosis 
of endosteal calcification, with particular 
reference to bone infarcts.) Fortschr. a. d. 
Geb. d. Réntgenstrahlen ver. m. Réntgenpraxis, 
Jan., 1951, 74, 77-83. 

Although long known by pathologists, bone in- 
farcts are seldom demonstrated roentgenologically, 
as a rule by accident, and then usually misdiagnosed. 
They are most frequent near the ends of the long 
bones, are painless, and if small may be rapidly re- 
placed by bone, and hence be unrecognizable. Larger 
ones take considerable time to calcify to the point 
of roentgenological demonstrability. Pathologically 
verified cases are rare because autopsy and operation 
on bone are not frequently done. They may be mis- 
interpreted as calcified enchondromas, calcified para- 
sites, central osteomyelitis, degenerating cartilagi- 
nous rests, sclerosing osteogenic sarcoma, or osteo- 
blastic metastases. 

Six cases of endosteal calcification, 2 of which were 
pathologically verified, are reported. The verified 
cases had a calcified enchondroma of the femur, and 
bilateral calcified gummas involving most of the 
lower half of each femoral shaft. The other cases 
were diagnosed as enchondroma of the ischium in 1 
instance and as bone infarcts in the other 3 instances. 
Of these latter, in 1 the bone infarct occurred in asso- 
ciation with an old healed fracture of the femur, in 
another in the upper portion of the tibia in associa- 
tion with arthritis deformans of the knee joint, and 
in the third as a solitary lesion of a femur.—7. 7. B. 
Light, M.D. 


Bioop AND LympH SysTEM 
Grirritus, I. H. A preliminary report on ab- 


dominal aortography in urology. Brit. ¥ 
Urol., Dec., 1950, 22, 281-303. 


The object of this paper is to present a report on a 
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short and critical study of abdominal aortography, 
not with any attempt to press another method of in- 
vestigation but to draw attention to its possibilities 
as an adjunct to other diagnostic procedures. It is a 
preliminary report, since it is based on a series of only 
25 cases and onlyasmall variety of lesions have been 
investigated so far. However, many interesting facts 
and much important information have already been 
obtained from this limited study. 

The dangers associated with vascular puncture of 
a thick-walled vessel such as the aorta are remote. 
Extravasation of blood probably does occur, but the 
valvular effect of the oblique passage ensures rapid 
closure following withdrawal of the needle. 

Reaction to iodine is a possibility even when using 
diodone, but its incidence is no higher than when 
using diodone for intravenous pyelography. In this 
present series iodism has not occurred. In 2 cases 
diodone was injected inadvertently into the peri- 
aortic tissues but without any ill effect. Roentgeno- 
grams made one hour later demonstrated that the 
diodone had been completely absorbed. It cannot be 
predicted at this moment that aortography will share 
the same merit as pyelography, but it is anticipated 
that it will be more generally employed as a diag- 
nostic adjunct. 

The interpretation of aortograms is discussed, and 
some indication given where this investigation may 
usefully be employed. 

The contrast material used is a 70 per cent solution 
of diodone. The eighteen large roentgenographic re- 
productions are unusually clear and well described. 


E. F. McDonald, M.D. 


MILanes, BERNARDO, STABLES, ELISEO PEREz, 
and Lastra, Jose S. Observations on chronic 
obstruction of the abdominal aorta; Leriche’s 
syndrome. Surgery, Oct., 1950, 23, 684-698. 


The association of pathologic changes in the aorta 
with peripheral vascular disturbances was observed 
in 13 cases in which chronic obstruction of the aorta 
was demonstrated by abdominal aortography. The 
symptoms presented in these cases were similar to 
those attributed to the syndrome described by 
Leriche. They included coldness and weakness of the 
lower limbs, bilateral intermittent claudication and 
disturbances of erection. Physical findings included 
an absence of arterial pulsations of the iliac arteries 
and of the arteries of the lower extremities and mus- 
cular atrophy and loss of hair of the lower extremi- 
ties. In advanced cases there may be ulceration and 
gangrene. The patients were between the ages of 
forty-nine and sixty-nine years and all but 2 were 
men. In 8 cases the blood pressure in the upper ex- 
tremities was elevated. 

The authors urge the use of aortography, especially 
that technique in which the medium is injected di- 
rectly into the aorta through the back, because it 
provides the diagnosis and gives exact information 
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concerning the location and extension of the obstruc- 
tion as well as the status of the collateral circulation. 

Necropsy was performed in 4 cases and in these, 
obliterating arteriosclerotic lesions of the iliac arter- 
ies with secondary thrombosis of the aorta were 
demonstrated. It is the authors’ opinion “‘that aortic 
obstruction only develops following bilateral iliac ob- 
struction.” When only one iliac artery was ob- 
structed the aorta was always found to be patent. 

It is concluded that medical treatment is inetfec- 
tive in this condition. Bilateral lumbar sympathec- 
tomy associated in 4 instances with aorto-iliac re- 
section resulted in at least temporary improvement 
in most cases. 

Each of the 13 cases is reported in detail and 10 
representative abdominal aortograms are repro- 
duced. Three illustrations show the appearance of 
thrombosis of the aorta and of the iliac arteries. 


C. B. Holman, M.D. 


GuitHeM, P., Baux, R., Fournie, J., and 
Pattie, J. Exploration radiologique des 
veines du bassin chez la femme. (Roentgen 
examination of the veins of the pelvis in 
women.) Gynéc. et obst., 1950, pp. 432-442. 


Following Drasnar’s intramedullary perfusion of 
contrast material, the authors studied the innocu- 
ousness of such transosseous injections and report 
their technique and results of phlebography of the 
female pelvis. Their technique consists of injecting 
20 cc. of radiopaque organic iodine solution (dio- 
donne 50 per cent) in ten seconds into the intra- 
medullary space. For this they use a strong needle 
5 cm. long and adapted with a stylet. The site of the 
injections are the pubis (1 cm. below its upper 
border and 2 cm. lateral to its medial border), the 
ischium, the greater trochanter, the iliac crest and 
the sacrum, since these bones are spongy in nature. 
It is very important to aspirate blood into the syringe 
before injection as this is the only means by which one 
is sure that the end of the needle is in the intramedul- 
lary cavity. 

The authors have obtained very fine visualization 
of the normal veins of the pelvis, especially those 
surrounding the uterus, by using a Picker type of ap- 
paratus with the following factors: 85 kv., 30 to 
35 ma., and I to 1.5 sec. of exposure with a moving 
grid and a focal distance of 80 cm. They recommend 
this technique as a valuable means of ascertaining 
phlebothrombosis and other pathology in the veins 
of the pelvis.—¥. N. Sarian, M.D. 


ScaLta, Dino A. L/arteriografia distrettuale 
nelle affezioni vascolari degli arti. (Regional 
arteriography in vascular lesions of the limbs.) 
Radiol. med., Jan., 1951, 37, 1-11. 


Two conditions must be fulfilled to obtain satis- 
factory arteriograms for the demonstration of vascu- 
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lar alterations in the limbs: (a) the entire extent of 
the distribution of the affected vessel must be visual- 
ized, and (b) the method must be without danger to 
the patient. 

The author, in collaboration with Dr. Enria of the 
Surgical Clinic, has performed regional arteriography 
of the limbs in more than 100 cases at the Institute of 
Radiology of the University of Torino. The opaque 
media employed included diodon, diodone, diodrast, 
joduron, nosidrast, umbradil, tenebril and in a few 
instances thorotrast. The technique of injection is 
described in detail. It consisted in injecting the 
opaque medium transcutaneously with the aid of a 
needle-cannula 6 to 8 mm. in diameter. This was at- 
tached to a self-made apparatus controlling the 
speed and pressure of injection. The author mentions 
that more complex apparatus, which also permits an 
automatic control of the intra-arterial pressure, are 
now being used by several investigators, among them 
Bazy. 

The injection was made with the circulation free 
rather than blocked since such procedure is more 
physiologic and gives a truer image of the actual 
status of the circulation. The speed of passage of the 
opaque medium from the arteries through the capil- 
laries into the veins was determined from successive 
roentgenograms taken at intervals of a few seconds. 
For this purpose the author has at his disposal a 
seriograph which permits the rapid successive ex- 
posure of 3 to 6 films of 24 by go cm. in size, thus 
making possible not only a good serial visualization 
of the circulation but also the demonstration of large 
regions or even the whole extent of the distribution 
of the affected vessel on the same film. 

The author discusses the diagnostic value of re- 
gional arteriography in (1) Buerger’s disease, (2) lues, 
(3) arteriosclerosis, (4) diabetic gangrene and (5) 
arterial emboli, and reproduces samples of beautiful 
roentgenograms to illustrate the salient points of dif- 
ferentiation. 

The method is also useful in the diagnosis of trau- 
matic alterations, aneurysms and frostbite. It has 
been further employed in the study of the Volkmann 
syndrome and of the vasomotor syndromes (Rey- 
naud’s disease), in the differentiation of bone tumors 
and finally, as an auxiliary procedure to phlebog- 
raphy in the roentgen visualization of lesions of the 
veins. 

The author concludes by stating that regional 
arteriography, with the above described technique, 
often constitutes the sole means for the accurate 
demonstration of anatomopathologic and_physio- 
pathologic changes of the arteries and of the circula- 
tion. It contributes not only to the diagnosis and 
prognosis, but also to the establishment of more pre- 
cise therapeutic indications in various angiopathies. 


—T. Leucutia, M.D. 


Portmann, U. V., and Rosinson, W. H. 
Lymphatic leukemia occurring simultane- 
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ously in Negro brother and sister. Cleveland 
Clin. Quart., Jan., 1951, 78, 33-34- 


The authors report leukemia occurring simul- 
taneously in a Negro brother and sister (40 years and 
41 years of age). Both of them died. The report is 
made because of the rarity of leukemia in more than 
one member of a family and the extremely low inci- 
dence of the disease in the Negro race. A review of 
the literature revealed no evidence of hereditary 
factors of importance in leukemia.—F. M. Windrow, 


M.D. 
GENERAL 


VANDENBero, Henry J. Can cancer be an in- 
herited family disease? ¥. Michigan M. Soc., 
Oct., 1950, 49, 1185-1187. 


This paper reports the occurrence of bilateral 
breast carcinoma in a mother and two daughters 
wherein the sequence and location of the carcinoma- 
tous growths were identical. A grand-daughter of the 
original case now has a breast carcinoma in the same 
breast and same location as the first carcinoma of her 
predecessors. 

The author reviews in his discussion the evidence 
of hereditary factors in neoplastic disease and cites 
these cases as evidence in support of the probable 
genetic origin of cancer.—Robert Emerick, M.D. 


Biitrner, A.,and Paut, K. Ein Beitrag zur Be- 
handlung-_ Ortlicher =Thorotrastschaden. 
(Treatment of localized damage due to 
thorotrast.) Chirurg, Dec., 1950, 27, 683-687. 


The authors discuss local tissue damage as the re- 
sult of thorotrast injection, namely, thorotrast 
granuloma. This damage can occur by extravasation 
around a vein, and also, when an attempt is made to 
outline the liver and spleen, by using large quantities 
of the thorotrast which becomes concentrated in the 
said organs. 

The authors’ 2 cases occurred after perivascular 
extravasation. In 1 patient, a swelling in the ante- 
cubital area was noted three years after the injection 
into an exposed vein. Eleven years after the injec- 
tion, there was no gross change in the swelling, clini- 
cally or roentgenologically. There was no evidence of 
liver or spleen damage. The sternal puncture was 
normal as was the peripheral blood. The Geiger- 
Miller count over the involved area was double of 
the normal. 

The second patient noted a swelling in the ante- 
cubital space one-half year after the injection. Five 
years after the injection, clinical and laboratory 
studies were completely normal (thorotrast material 
could be demonstrated roentgenologically). The 
Geiger-Miiller count was again doubled. Operative 
removal was done and healing was not disturbed. 
Considerable fibrosis and hyalinization of the blood 
vessels were noted. The changes were present in the 
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wall but not in the intima of the artery. In the oldest 
areas, regressive changes with necrosis and calcifica- 
tion occurred. Inflammatory cells, particularly granu- 
locytes and lymphocytes, were absent. 

The great danger of thorotrast tissue damage is 
cancer formation. Regardless of whether this occurs 
secondary to radiation induced mutation or through 
pathological regeneration, one thing is certain: the 
radiation cancer arises only in the bed of radiation 
damaged tissues. A cancer secondary to radiation 
has never been observed in normal skin. Of 243 cases 
of radiation cancer reported by Gruetzmacher in 
1943, all had originated in radiation injured skin. In 
one-half of these, a radiation ulcer had been present. 
It remains to be seen whether the radiation energy 
producing a thorotrast granuloma can_ produce 
chronic radiation damage. 

The authors calculated that 1 mg. of thorium pro- 
duces an ionization in I cc. of tissue, corresponding to 
0.25 r per day. In the most favorable case, that is, 
when there is a homogeneous distribution of the 
thorium, an amount of 30 mg. of thorium in I cc. 
of tissue yields 7.4 r per day. If the distribution is not 
homogeneous, 30 mg. of thorium delivers 85 r per 
day in a tissue volume of 14.6 cc. The authors be- 
lieve that the necrosis produced in the thorotrast 
granuloma is due to radiation, the effect being pri- 
marily a result of the alpha particles. McMahon has 
reported a case of thorium sarcoma of the liver, Zol- 
linger a case of sarcoma of the kidney, sixteen years 
after thorotrast pyelography, and Rudolphi a case of 
carcinoma of the lacrimal sac after injection of the 
thorotrast into that part. Instances of anemia, 
cirrhosis of the liver, etc., have also been recorded 
in the literature. 

Bauer objects to operative removal of the thoro- 
trast granuloma because of damage to the tissues 
and also since it is impossible to remove all of the 
thorotrast. However, those areas having the greatest 
concentration of thorotrast can be removed, thus 
decreasing the radiation dose to the tissues. Granu- 
loma in the neck and axilla are inoperable for tech- 
nical reasons, although recently, partial resection has 
been done in America.—Samuel Richman, M.D. 


Moore, Moore, JRr., and CLarke, CHARLEs 
Extreme calcinosis interstitialis; report of a 
case. South. M. F., Oct., 1950, 47, 861-863. 


The authors report an unusual case in which all 
types of calcification ranging from isolated deposits 
along the tendon insertions and in the ligaments to 
massive tumoral calcinosis occurred. 

The etiology of this condition has not been estab- 
lished. According to one theory the calcium is de- 
posited in degenerated connective tissue. Another 
theory postulates an altered calcium metabolism. 

Calcinosis or chalk gout occurs in several forms 
variously described as calcinosis circumstripta, cal- 
Cinosis universalis, tendino-fascitia calcarea rheu- 
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matica, Raynaud’s disease with calcareous degenera- 
tion and tumoral calcinosis. 

The universal type usually occurs in the first two 
decades of life and involves skin, subcutaneous tissue 
and sometimes interstitial tendon tissue, nerve 
sheaths, muscles and fascial planes. Prognosis is poor 
and no therapy has been successful. The circum- 
scribed variety is commonly seen in older people and 
predominantly in women. In about $0 per cent of the 
cases it is associated with vasospastic disease such 
as Raynaud’s disease, scleroderma or sclerodactylia. 
This type usually discharges and heals spontane- 
ously. The tumoral form presents a very large mass, 
frequently in the gluteal or deltoid region, and at 
first may resemble a tumor. 

The case presented seemed to have some mani- 
festations of all types. A detailed description is given 
with extensive laboratory findings.—¥. G. Snead, 


M.D. 
RADIATION THERAPY 


FRIEDBERG, VoLKER. Die Behandlung des 
Réntgenkaters mit “Avil.’? (Treatment of 
radiation sickness with “avil.’’) Strahlen- 
therapie, 1951, Sf, 157-159. 


On the basis that radiation sickness is comparable 
with allergic reactions and that histamine-effect 
could be produced purely from cell destruction, 
antihistaminic drugs” were used in the treatment of 
radiation sickness. All antihistaminic drugs do not 
have the same effect. 

“Avil” (an antihistaminic drug previously listed as 
513c, Fabwerke Héchst) was used in daily subcu- 
taneous doses of 100 mg. in the treatment of 42 pa- 
tients with slight to severe radiation sickness. Symp- 
toms disappeared with impressive rapidity. Unto- 
ward effects were absent. Control injections of phys- 
iologic saline failed to relieve the symptoms.— 


H.G. Moehring, M.D. 


LuTTERBECK, EuGENE F., and Hummon, Ir- 
vin F. Uniform contact roentgen therapy for 
large areas; a simple device and method. 
Radiology, Jan., 1951, 56, 108-111. 


In order to use contact roentgen therapy for large 
thin lesions, both benign and malignant, a grid con- 
taining squares measuring 1.5 by 1.5 cm. was de- 
vised. This grid consists of a sheet of lead, 22 by 22 
cm., aperture in the center measuring 18 cm. on a 
side. A square net is fashioned from a nylon fishing 
line with the meshes 1.5 cm. square. This net is firmly 
attached to the sides of the aperture in the lead sheet. 

In practice, the area to be treated is outlined by 
lead foil and over this is placed the grid. Over this is 
placed a third thin piece of lead about 10 cm. square 
with an aperture measuring 1.5 by 1.5 cm. This lead 
piece with the 1.5 cm. square aperture is placed over 
successive meshes of the grid, and the desired roent- 
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gen dose is delivered to each area.—E. M. Cooper, 


M.D. 


Murpuy, T., and ReinHarp, M. C. 
Some observations with 1,000-kv., 400-kv., 
and 200-kv. x-ray therapy. Radiology, Oct., 
1950, 55» 477-493: 

Observations made during the course of routine 
treatment of malignant neoplasms by radiation of 
three different qualities, namely 9.0, 5.0, and 0.9 
mm. half-value layer of copper, are reported. Dis- 
cussion is divided into five topics. 

1. Curves are presented showing treatment time— 
skin dose relationship for 200, 400, and 1,000 kv. 
radiation. From these curves it is evident that for 
any treatment period there is no significant differ- 
ence in the skin dosage delivered by the three quali- 
ties of radiation. 

2. Effect of increment and time spacing on skin 
and subcutaneous tissue is evaluated. Patients 
treated with small daily increments through four 
ports per day showed less immediate and late skin 
and subcutaneous reactions than those treated with 
a technique in which each of four ports received a 
larger increment every fourth day. Total treatment 
time and dosage were the same in the two groups. 
The late changes when large increments were used, 
were more severe and pronounced with the 200 kv. 
radiation than with the 400 or 1,000 kv. radiation. 

3. Comparison of skin and subcutaneous reactions 
produced in the same patient by 200 kv. and 1,000 
kv. showed that, for equal total dose and equal 
treatment time, the immediate reactions were simi- 
lar in a large percentage of the patients. The 200 kv. 
radiation produced a greater number of late skin and 
subcutaneous reactions than did the 1,000 kv. radia- 
tion. 

4. Tissue doses at depth as a function of the treat- 
ment time for the three qualities of radiation are 
presented graphically. Associated with the increased 
depth doses of the higher qualities is an increase in 
the number of bladder and rectal complications. 

5. Clinical end-results following irradiation of 
cervical carcinoma showed the advantage of 1,000 
kv. over 200 kv. radiations, especially in large pa- 
tients. A selected group of Stage 1 and Stage 11 
cases showed a three year controlled disease percent- 
age of 58.5 for 1,000 kv. and 45.6 for 200 kv. radia- 
tion.—4. W. Sommer, M.D. 


GREEN, ANTHONY, and JENNINGS, W. ALAN. 
New techniques in radium and radon ther- 
apy. J. Faculty of Radiologists, Jan., 1951, 2, 
206-223. 


The authors describe various techniques for the 
application of radium and radon. The techniques for 
radium are based on the use of the Paterson and 
Parker tables. The object of the authors is to ensure 
the precise implantation of the various radium 
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sources within or without a lesion, and also to make 
the most efficient use of a limited stock of radium. 
Essentially the technique consists in the preparation 
and use of (1) a number of small independent radium 
cells ranging from I to § mg. radium in intensity for 
lengths of 0.5 to 1.0 cm., (2) a series of hollow sheath 
needles from 1 to 12 cm. in length into which the 
cells are loaded, and (3) external stabilizer attach- 
ments. The first two factors enable one to prepare 
needles of appropriate length and linear density. 
This is amply illustrated by diagrams and radioauto- 
graphs. The problem of end-loading with double 
intensity cells, i.e., I mg. per 0.5 cm. instead of 1 mg. 
per I cm., for conditions where a cross needle at the 
end of a series of parallel needles cannot be inserted, 
is well demonstrated. To obviate the risk of error 
when employing small cells, the use of blank spacers 
between the active cells as a means of varying the 
linear concentration was adopted. For example, 
when cells of 1 cm. length are used, the placing of 
0.5 cm. spacers in the inner needles of an implant 
automatically reduces the linear concentration to 
two-thirds that of the fully loaded outer ones. The 
choice of dimensions is determined by the needle- 
isodoses produced, the zone of uniformity being 
achieved at a distance of 5 mm. from an implant 
plane of needles I cm. apart. 

The third factor was embodied in the use of a ma- 
terial called “perspex” (a plastic material composed 
of polymethyl methacrylate, commonly called 
“lucite”) which can be readily machined or cut. The 
positioning technique of the interstitial needles 
is carefully worked out beforehand, and the necessary 
contours and holes for the insertion of the needles 
are made into the material. It was noted that for 
each contour or lesion a new stabilizer must be made, 
but the authors obviate this by keeping a sufficient 
number of forms in stock. With some ingenuity on 
the part of the operator one may adapt a previous 
form to each new case. The use of the stabilizer gives 
one the feeling of some security in that the various 
implanted needles remain in a fixed relationship to 
each other throughout the course of treatment. 

Details of filtration and the needle sheath adopted 
are shown. Monel metal tubing is used throughout 
in preference to platinum as the platinum was found 
to be unsatisfactory beyond lengths of 4.0 cm., 
equivalent filtration being that of 0.5 mm. platinum. 
The various lengths of needles used and the tech- 
nique of loading are discussed in detail. A depth dose 
chart comparing the use of plaque-implant tech- 
nique to external irradiation is presented. 

The indications for use of stabilization of needles 
are listed, which is dependent upon the accessibility 
of the lesion and the ingenuity of the radiologist. 

Radon techniques employing seed chains are also 
well demonstrated. These techniques were evolved 
as a complement to the stabilized radium methods. 
The authors utilize the gold seeds, which are loaded 
into a starched silk sheath, maintaining the position 
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of the seeds by treating the termination of the sheath 
with a coating of cellulose acetate dissolved in ace- 
tone. Their position is determined without handling, 
by staining the loaded portion with gentian violet. 
The sheath is treated with water repellant silicone 
to prevent its staining by blood. Where it is not al- 
ways possible to determine the precise length of 
chains required until at the time of surgery, a string 
of gold seeds, much like a string of sausages is used, 
from which desired lengths can be cut and inserted. 
This involves the use of blank spacers and marking 
of the seed positions with gentian violet for obvious 
reasons. 

Methods of insertion of the seed chains are dis- 
cussed. Curved and straight trocars with cannulas 
having been designed and made for the purpose of 
applying the seed-chain technique are illustrated. 

Throughout the article there are adequate roent- 
genograms showing examples of the various appli- 
cators and stabilizers in situ.—L. Lemak, M.D. 


Durry, B. J., Jr., and Firzceratp, P. J. 
Cancer of the thyroid in children; a report of 
28 cases. Ff. Clin. Endocrinol., Oct., 1950, 70, 
1296-1308. 


Cancer of the thyroid in children is a serious dis- 
ease. In all but 2 out of 28 patients presented by the 
authors metastases were found in the cervical lymph 
nodes. Pulmonary metastases were present in 13 pa- 
tients, but no skeletal metastases were found. Treat- 
ment was by complete thyroidectomy and neck dis- 
section. Postoperative irradiation was given to 4 
patients. To date there have been 2 deaths among 
the 28 patients. However, since only 6 of these pa- 
tients have been followed for ten years or more, the 
authors feel unprepared to discuss the effects of 
treatment on this disease. 

The histopathologic types of carcinoma were: 
papillary, 15 patients; alveolar and follicular, 8 pa- 
tients; solid, 4 patients; and unclassified, 1 patient. 
The age of onset was correlated with puberty in 25 
patients. The initial sign of the disease in 26 of the 28 
patients was the appearance of one or more enlarged 
cervical lymph nodes with or without nodular en- 
largement of the thyroid. Cancer of the thyroid 
should always be considered in the differential diag- 
nosis of “lumps” in the neck in children. 

Roentgenograms of the chest of the patients with 
pulmonary metastases revealed a diffuse miliary to 
nodular involvement affecting primarily the basilar 
portions of the lungs. Large solitary lesions were 
rarely seen in this series of patients. There was no 
significant difference in the roentgenographic appear- 
ance of pulmonary metastases from the different his- 
topathologic types of thyroid cancer. In 2 patients a 
diagnosis of tuberculosis was made from the chest 
roentgenogram, and in another patient histoplasmo- 
sis was diagnosed. 

Only 1 patient came from an endemic goiter area, 
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and only 2 gave a family history of thyroid disease. 

It is of interest to note that 9 patients had been 
given low voltage roentgen therapy for “enlarged 
thymus” between the fourth and the eighteenth 
months of life. The authors believe that a cause and 
effect relationship between thymic irradiation and 
the development of cancer would be quite unjusti- 
fied on the basis of the data at hand. However, the 
potential carcinogenic effect of irradiation is becom- 
ing more and more apparent and such relationship 
as that of thymic irradiation in early life and the sub- 
sequent development of thyroid or thymic tumors 
might be investigated with benefit—F. F. Rigos, 
M.D. 


FRANK, RAtpH C., and Ernst A. Late 
radiation reaction in the small intestine 
manifest eight years after therapy; report of 
a case. Ann. Surg., Jan., 1951, 733, 104-108. 


The authors report a patient with late radiation 
reaction of the small intestine requiring surgical re- 
section eight years after the initial finding of an 
adenocarcinoma of the colon which had been re- 
moved. The pathological changes found in the small 
intestine were similar to those described by other 
authors. Two years prior to the appearance of the 
late radiation reaction of the small intestine, the 
patient also had a metastatic mass of the anterior 
peritoneum excised.” 

The authors rightfully conclude that although 
radiation reaction of the small intestine should be 
considered whenever radiation therapy is adminis- 
tered to areas overlying portions of the bowel, the 
fear of producing such radiation changes should not 
interfere with the indicated treatment. It is pointed 
out, however, that the radiation therapy must be 
administered with safe total doses.—Moris Hor- 


witz, M.D. 


Amory, Harotp I., and Brick, Irvine B. 
Irradiation damage of the intestines follow- 
ing 1,000-kv. roentgen therapy; evaluation of 
tolerance dose. Radiology, Jan., 1951, 56, 49- 
57: 

The authors report the effects of 1,000 kv. irradia- 
tion on the small and large intestine in a group of 
20 male patients with testicular tumor with or with- 
out retroperitoneal lymph node metastases. 

The series is divided into three groups: those with 
roentgen findings of severe damage, those with 
moderate damage, and those with only mild intesti- 
nal damage. A correlation of the roentgen findings 
and autopsy results is presented. 

It is concluded that the small and large intestine 
of the adult male can tolerate a depth dose of 4,500 
r of 1,000 kv. radiation in fifty-four days delivered 
through moderate sized portals—E. E. Seedorf, 
M.D. 
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Hays, Rosert A., and Portmann, U. V. Carci- 
noma of the cervix; trends in treatment. 
Cleveland Clin. Quart., Oct., 1950, 77, 242- 
251. 


This is a general summary of the present day treat- 
ment of cancer of the cervix. 

The authors present the classification of the 
League of Nations and note that clinical classifica- 
tion has more bearing on prognosis than pathologic 
grading of the tumor. They report that 80 per cent 
of patients when first seen have extension beyond 
the cervix. The average age of patients with prein- 
vasive cancer is 36.6 years and for those with grossly 
detectable cancer 44.2 years. 

Hays and Portmann prefer preliminary external 
roentgen therapy because 

1. Malignant cells which might be disseminated 
by manipulation are devitalized. 

Lymphatics are partially sealed. 

3. Local infection is diminished. 

4. Shrinkage of tumor restores anatomic relation- 
ships. 

5. Five to 10 per cent increase is obtained in five 
year survival, particularly in advanced cases. 
They give 1,000 r to the parametria and cervix and 

then radium is applied. The Ernst applicator is used 

if feasible, and the bladder and rectum are packed 
off with gauze impregnated with barium sulfate. 

With this method 8,640 mg. hr. are delivered in two 

applications. When this applicator cannot be used a 

modification of the Manchester method is employed. 

The use of radium needles is briefly reviewed. 
Following radium therapy another course of 

roentgen therapy delivers 3,000 to 3,500 r to the 

parametria through split anterior and _ posterior 
fields. 

The use of intravaginal irradiation is advocated to 
supplement external irradiation in carcinoma of the 
cervical stump or recurrence following radium. 

Surgery may be done in Stage 1 and early Stage 1 
in suitable patients as advocated by Meigs and 
Taussig. 

Five year results with surgery and irradiation are 
briefly compared but no positive conclusions are 
drawn from these figures. In suitable cases it would 
appear that irradiation followed in two to three 
months by iliac lymphadenectomy may improve 
results.—Martha E. Mottram, M.D. 


to 


Barry, A. P. Carcinoma of uterine cervix: the 
need for combined radiation and surgical 
treatment. Jrish F. M. Sc., Jan., 1951, 6, 15- 


21. 


The author states that with modern radiation 
therapy alone 60 per cent of patients with carcinoma 
of the cervix die. He raises the question as to whether 
or not everything possible is being done for these 
patients. Gluxman and Stanley Way, of Newcastle, 
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state that 68 per cent of their cases in which a radical 
operation was done showed lymph node involve- 
ment. These were Stage 1 and Stage 1 carcinomas of 
the cervix. He states that irradiation cannot cure 
these patients. Many cases who die show that the 
carcinoma is still confined to the pelvis at the time 
of death. Twenty-seven per cent of these deaths 
were due primarily to uremia following obstruction 
of the ureters and 38 per cent were due to pelvic 
infections. Many of these could be salvaged by ade- 
quate surgery, he believes. He gives five indications 
for surgery in carcinoma of the cervix: 

(1) Radioresistant lesion, proved clinically or 

cytologically. 


(2) Columnar cell type carcinoma. 
(3) Large fibroids, ovarian tumors or salpingitis. 
(4) Vaginal vault stenosis. 


(5) Refusal of irradiation and pregnancy. 

Three cases are presented: 

Case 1. Adenocarcinoma, clinical Grade 2. Pa- 
tient’s age, forty-nine years. Radiation therapy was 
given in May, 1950, and a Wertheim-Bonney hyster- 
ectomy was done on July 16, 1950. A few tiny islets 
of cells were suggestive of residual carcinoma in the 
operative specimen. No carcinomatous lymph nodes 
were found. The patient was doing well on the six- 
teenth postoperative day. 

Case 2. Aged forty-two. Epidermoid carcinoma, 
clinical Grade 2. Irradiation was given in March, 
1950. A Wertheim-Bonney hysterectomy was done 
December 4, 1950. Numerous pelvic lymph nodes 
contained carcinoma. The cervix contained no car- 
cinoma. The patient was doing well on the twentieth 
postoperative day. 

Case 3. Aged forty-seven. Epidermoid carcinoma, 
clinical Grade 4. Partial ureteral obstruction and in- 
volvement of the bladder. In late October, 1950, a 
pelvic exenteration, including all of the pelvic organs 
except the rectum, was done. The ureters were trans- 
planted into the colon. The patient had a fairly 
stormy course, but was in good condition at the time 
she was discharged from the hospital on November 
12, 1950. 

This paper was presented in an attempt to stimu- 
late more interest in the combined use of irradiation 
and surgery on the problem of carcinoma of the cer- 


vix.—F,, M. Windrow, M.D. 


FroweEIn, K. R., and FAHReNKAmMp K. Die 
Behandlung des Strahlenkaters mit intra- 
vendsen Novokaingaben. (Treatment of radi- 
ation sickness with intravenous administra- 
tion of novocain.) Strahlentherapie, 1950, 83, 
70-72. 


On the assumption that novocain would inhibit a 
hypothetic, radiation-induced “‘hyperergic”’ state of 
the nervous system, a novocain and honey prepara- 
tion was administered intravenously in patients with 
radiation sickness. Fifty patients were treated: 74 
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per cent became symptom-free, 22 per cent were con- 
siderably improved, and 4 per cent were unaffected. 
No untoward effects were noted. 

The diarrhea which accompanies radiation therapy 
of the pelvis was unaffected by this treatment.—H. 


G. Moehring, M.D. 


HEIDELMANN, GERHARD. Die Behandlung der 
Brachialgia paraesthetica nocturna durch 
R6ntgenbestrahlungen des vegetativen Ner- 
vensystems. (The treatment of brachialgia 
paraesthetica nocturna by roentgen irradia- 
tion of the vegetative nervous system.) Med. 
Welt., Feb. 3, 1951, 20, 148-150. 


The author describes under the above mentioned 
name a condition which he considers a separate clini- 
cal entity, and which was first reported by Schulte in 
1947. It is observed mostly in women about the time 
of the menopause and consists of the appearance, 
after several hours of normal sleep, of pain and 
paresthesia in the hands which make further sleep 
impossible. During the day, the symptoms disappear 
except when the hands are exposed to cold. 

Treatment consisted of the application of 150 to 
200 r to one posterior cervical and one posterior up- 
per thoracic field of 15 by 1o cm. to one right and one 
left supraclavicular and one right and one left axil- 
lary field of 10 by 10 cm. each, with 180 kv., 0.5 mm. 
Cu filtration, and 15 ma. at a focus skin distance of 
40 cm. Two series in two consecutive weeks were 
given. Fifteen of the 16 patients treated improved 
markedly after the first two series. A third series 
after another week and a fourth after three to six 
months may be given if complaints persist. In all 
except one of the treated patients a satisfactory re- 
sult was obtained. Following the first treatment, an 
exacerbation of the symptoms not infrequently oc- 
curred; the analgesic effects appeared only in the 
second or third week.—K. E. Matzinger, M.D. 


GuzmAn, Leonarpo. Cancer de la lengua. 
(Cancer of the tongue.) Radio/ogia, Panama, 
Dec., 1950, 7, 9-24. 


Da Costa states that cancer of the tongue repre- 
sents 8 per cent of all cancers in the male, while 
Stevenson cites the figure of 7.5 per cent. In Chile the 
incidence is considerably lower. Of 13,073 patients 
observed at the National Institute of Radium up to 
the end of 1948, 130 had carcinoma of the tongue, 
giving a percentage of 0.99. 

The author analyzes in detail the clinical aspects, 
the methods of treatment and the end results in this 
group of 130 patients. 

In only 16 instances (13.1 per cent) was the carci- 
noma local. The remainder had extensive regional 
metastases: 44 per cent to the carotid region, 20 per 
cent to the submaxillary region, 22 per cent to the 
submaxillary and carotid regions and g per cent to 
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both sides of the neck. The primary carcinoma in- 
volved the tip of the tongue in 3 cases, the borders in 
24 cases, the anterior half of the dorsum in 28 cases, 
the posterior half of the dorsum in 31 cases, the base 
in 31 cases, and the floor of the mouth in 13 cases. Of 
the 130 patients, 111 were men and Ig women. The 
age distribution varied between fourteen years and 
the ninth decade of life, the vast majority of the pa- 
tients being in the advanced age groups. 

The treatment of the primary lesion consisted of 
interstitial application of radium, external roentgen 
therapy, or a combination of both. The regional 
metastases were removed surgically whenever possi- 
ble, otherwise they, too, were treated by external 
roentgen therapy or radium molds. As a follower of 
the French school, the author uses the eight day 
technique for the interstitial implantation of the 
radium needles and the long protracted method with 
large total doses for external roentgen therapy. De- 
tails of the procedure are given for both agents. It is 
stressed that removal of all irritating foci and the in- 
stitution of a thorough mouth hygiene must precede 
any form of treatment. 

The results compare favorably with those of other 
institutions. Of 31 patients treated with radium 
alone, 19.3 per cent survived the five year period and 
29 per cent lived four years or longer. In a group of 
42 private patients (not analyzed in the present ar- 
ticle) who were similarly treated, the author ob- 
tained a five year survival rate of 47.5 per cent. Of 14 
patients treated with roentgen therapy alone, 14.2 
per cent were cured five years or longer. 

In concluding, the author emphasizes the necessity 
of biopsy in all ulcerative lesions, hypertrophic ex- 
crescences and leukoplakias of the mouth. No treat- 
ment of any kind should be undertaken without 
previous biopsy.—T. Leucutia, M.D. 


Jacossson, Foike. Carcinoma of the hypo- 
pharynx; clinical study of 322 cases, treated 
at Radiumhemmet from 1939 to 1947. Acta 
radiol., Jan., 1951, 35, 1-21. 


Predisposing factors. Sideropenia (the Plummer- 
Vinson syndrome), misuse of alcohol and heavy 
smoking. 

Duration and diagnosis. In about one-third of the 
patients the duration of symptoms was more than six 
months. Most of the men had a long previous history 
of pharyngitis and the women, sideropenic dys- 
phagia. Diagnosis of a carcinoma in the upper part of 
the hypopharynx is usually not difficult. However, 
tumors arising in the pyriform fossa cause few symp- 
toms and diagnosis is therefore late and difficult. In 
many cases a metastatic node beneath the angle of 
the jaw was the first thing noticed. In one-sixth of the 
author’s cases the tumor was not visualized on in- 
direct laryngoscopy. 

Site, size and extension of primary tumor. The 
tumor was more than § cm. in extent in 45 per cent 
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of the cases. A tumor length of 8-10 cm. was not un- 
usual. 

Metastases. Lymph node metastases were present 
in $4 per cent of the cases. 

Treatment. A five year cure rate of 14 per cent with 
fractionated roentgen treatment has been obtained 
by the author. A cross-fire technique with four fields, 
two on each side of the neck, has been employed. A 
tumor dose of 5,700-6,000 r in about four weeks has 
been found optimum. Doses of 6,600 r or more in a 
month’s time have resulted in fatal complications. 

Treatment complications. (1) Acute edema and/or 
infections involving the mucous membranes some- 
times occur. (2) Occasionally, symptoms which sug- 
gest a recurrence develop. In these instances in- 
creased thickness of the prevertebral shadow and an 
irregular contour of the mucosal lining may be dem- 
onstrated on roentgen examination. Direct endos- 
copy and biopsy will, however, reveal that the symp- 
toms are due to edema and epithelitis and must be 
explained as a peculiar late irradiation reaction. 
These findings usually disappear after one to two 
months. It is most important that irradiation of a 
suspected recurrence should not be done before ob- 
taining a biopsy. (3) In 13 of the author’s cases symp- 
toms of myelitis of the cervical cord developed and 
irradiation was considered the causative agent. 
(Since the author has instituted beam direction by 
fluoroscopic means thereby avoiding treatment over 
the spinal cord, myelodegeneration of the cord has 
not developed.)—Mary Frances Vastine, M.D. 


Curis, S. Mitton. Inflammatory carcinoma of 
the breast; report of 20 cases and review of 
the literature. Brit. F. Surg., Oct., 1950, 38, 
163-174. 


The author presents 20 carefully followed cases of 
inflammatory carcinoma of the breast. This unusual 

variety of mammary carcinoma has distinct clinical 
and pathological features. The primary type is de- 
fined as that clinical group of cases in which the in- 
flammatory changes appear simultaneously with the 
carcinoma in an otherwise normal breast. The sec- 
ondary type includes cases developing after mastec- 
tomy or with superimposed inflammatory spread on 
advanced carcinoma. These may arise in women of 
any age. The ages in this group range from forty-two 
to eighty-one. The writer supports the general opin- 
ion in the literature that inflammatory carcinoma of 
the breast is not specifically associated with preg- 
nancy or lactation. 

The characteristic signs of this disease are irregular 
blotchy redness with indurated edema of the skin 
and a hot, firm mass of tumor in the breast tissue. 
The regional lymph nodes are involved in a high per- 
centage of the cases and distant metastases are pres- 
ent in approximately 1§ per cent of the cases. The 
lesion may be confused with acute mastitis at first, 
but any breast inflammation which fails to respond 
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to therapy in ten to fourteen days should be biopsied 
to rule out the presence of carcinoma. 

There is great variability of the histopathological 
appearance in the inflammatory type of carcinoma 
of the breast. The spread is rapid and occurs via the 
subepidermal lymphatics. The author found no blood 
vessel invasion in these cases. The redness of the skin 
is related to dilatation of the minute subpapillary 
blood vessels, although the exact mechanism of this 
is difficult to explain. 

The prognosis is extremely poor, with only § five 
year survivals reported in the world literature. The 
duration of life is not generally altered by any form of 
treatment. In this review, combinations of intensive 
irradiation, surgery, and hormone therapy were used 
with no cures at five years. The writer feels, however, 
that roentgen therapy is definitely indicated as good 
temporary palliation results locally and bone pain 
from metastases is significantly relieved—T. D. 
Allison, M.D. 


SAUGMANN-JENSEN, JORGEN, and Jacosy, 
Pau. Cancer of the breast; results of treat- 
ment, 1929 to 1943. Acta radiol., Dec., 1950, 
345 453-408. 

The writers report the results of treatment of can- 
cer of the breast at the Radium Centre in Odense, 
Denmark, from 1929 to 1943 inclusive. Radical 
operation was done in 289 cases. After five years 40 
per cent of these patients were alive. Preoperative 
and postoperative roentgen treatment was admin- 
istered in 159 Cases, while postoperative treatment 
only was given in 130 cases. Thirty-seven per cent of 
those patients receiving preoperative and postoper- 
ative irradiation were alive after five years and 42 
per cent of those receiving postoperative irradiation 
only were alive after five years. Local recurrences 
occurred within five years in II per cent of the cases 
in which preoperative and postoperative treatment 
had been administered and in 17 per cent of the 
patients who had been given only postoperative 
treatment. 

While 34 per cent remained free from symptoms 
for five years, only 18 per cent (of 145) had no recur- 
rences for ten years—a fact which shows how little 
the result after five years can indicate the final result. 

Forty-one patients were subjected to only a loca! 
operation and were given preoperative and postoper- 
ative or only postoperative irradiation as well. After 
five years 66 per cent were still alive as compared to 
40 per cent who received radical operation. This 
number of cases is small but it conforms with the 
studies of other authors and so the question must be 
raised whether our present principles of treatment of 
cancer of the breast are the right ones. 

In commenting on their study of cancer of the 
breast, the authors note that they did a radical or 
local operation on a total of 330 patients and they 
treated 159 pacients with roentgen rays only. After 
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five years 30 per cent of all these patients (489) were 
alive and 20 per cent were symptom free. When this 
result is compared with those obtained when treat- 
ment is purely surgical (according to the literature 
30 per cent are alive after five years) no demon- 
strable effect from supplemental roentgen treatment 
is found.—Mary Frances Vastine, M.D. 


THORNTON, WILLIAM N., Jr., Nokes, Joun M., 
and Brown, Dwicur J., Jr. The evaluation 
of irradiation therapy for nonmalignant 
uterine bleeding at the University of Vir- 
ginia Hospital. dm. F. Obst. & Gynec., Jan., 
1951, 61, 75-79. 

Three hundred and forty-eight cases of non-ma- 
lignant uterine bleeding treated with radium or 
roentgen therapy (only 2 received roentgen therapy) 
from 1925 to 1948 are analyzed. The average age was 
47-5 years, and since 1940 no patients under thirty- 
five years have been treated with irradiation. 

The diagnosis at the time of treatment was men- 
orrhagia with fibroma in 79 women, while the re- 
mainder had menorrhagia associated with an endo- 
metrium showing various normal phases, atrophy or 
hyperplasia; 74.1 per cent received a dose of 1,500 to 
3,000 mg. hr. of radium and the rest smaller amounts. 
The average dose ranged from 2,001 to 2,500 mg. hr. 
The dosage has been gradually increased in the last 
decade since there was often recurrent bleeding with 
the use of small doses. 

One hundred and seventy-eight (51.2 per cent) of 
the cases were followed six months to twenty-one 
years. Eight developed malignancy: 5 fundal, 1 ovar- 
lan, I cervical and 1 of unknown origin. The average 
time interval was 8.9 years after irradiation (range 
from 3 to 16 years) and the dose was 1,200 to 2,486 
mg. hr. Twenty-six patients developed non-malig- 
nant complications or recurrent bleeding ten months 
to eleven years later. The amount of radiation in 
these cases varied from 800 to 2,400 mg. hr. Three 
patients had fibromas, 1 a dermoid and I an ovarian 
cyst. One patient received radium for undiagnosed 
pelvic tuberculosis and had widespread dissemina- 
tion with death. Three patients had cervical stenosis 
and pyometria. The rest had recurrent bleeding with- 
out other complications. 

The authors conclude that it is often difficult to 
determine which cases to select for irradiation and 
they reserve the method for patients with benign 
endometrial bleeding who have some contraindica- 
tion to surgery.— Martha E. Mottram, M.D. 


Mitten, J. L. E. Results of treatment of blad- 
der cancer by radiotherapy. Brit. F. Urol., 
Dec., 1950, 22, 430-433. 

The results of treatment of 382 cases of cancer of 
the bladder at the Christie Hospital and Holt Ra- 
dium Institute from the years 1932 to 1944 are dis- 
cussed. 
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Of the 117 patients in whom radon seed implanta- 
tion was used, there was a 63 per cent five year sur- 
vival in those patients where there was no gross in- 
filtration of the bladder wall and a 21 per cent five 
year survival in patients having gross bladder wall 
infiltration. The whole group of radon seed implanta- 
tion showed a five year survival of 45 per cent. 

Deep roentgen therapy was used in an attempt to 
cure II§ patients; 24 per cent of those having no 
gross bladder wall infiltration survived five years, but 
only 7 per cent of those with infiltration survived five 
years. In the group as a whole, 12 per cent survived 
the five years. Considering the advanced extent of the 
disease in the group treated by roentgen therapy, 12 
per cent is a very satisfactory result. 

Fifty-four patients were treated by other radical 
methods such as radium needle insertion and by con- 
tact roentgen therapy. The results were not satis- 
factory; only 11 percent survived five years. 

Ninety-six patients, or twenty-five per cent of the 
entire series were too far advanced for any form of 
therapy. Palliative small doses of roentgen therapy 
were given to 36 patients, but death occurred in an 
average of four months. 

Of the whole group of 382 patients, 19 per cent sur- 
vived five years or longer.—W. M. Roy, M.D. 


Gipson, J. M. W. Treatment of cancer of the 
bladder. Brit. 7. Urol., Dec., 1950, 22, 424- 
429. 

The author discusses the use of radiation therapy 
in treating cancer of the bladder. Radon seed im- 
plantation is employed where there is no appreciable 
spread beyond the bladder wall and the base of the 
tumor is not more than 6 cm. in diameter. Roentgen 
therapy is contraindicated for at least six weeks fol- 
lowing suprapubic cystotomy, so a decision as to the 
method of treatment should be made before the blad- 
der is opened. 

Following removal of the projecting part of the 
tumor by diathermy, radon seeds are implanted to a 
depth of 0.5 cm. Each centimeter of tissue is calcu- 
lated to receive a dose of 7,000 gamma roentgens. 
Roentgenograms are made with the seeds implanted 
and physicists, from this, calculate the dose received. 
All tumor cells up to 1 cm. beyond the level of the 
diathermy resection receive a lethal dose of radiation. 
Lesions which include the upper end of the urethra 
are not suitable for implantation. Calculus formation 
may be observed as a complication. Débris develop 
following the radiation reaction and unless passed 
with the urine, they may form the nuclei of calculi. 
Hematuria may also develop, usually about one year 
after treatment. It may be due to a recurrence of the 
lesion or to a late radiation reaction. 

Roentgen therapy is used for patients in fair gen- 
eral condition and with tumors too advanced for 
treatment by other means. A 500 kv (peak) tube is 
employed, cross firing through six or seven small 
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fields around the pelvis, and giving a skin dose of 
3,500 r and a tumor dose of 6,000 r. Radiation reac- 
tion is usually severe, particularly, since cases with 
ulceration and infection are subjected to roentgen 
therapy. It is often difficult to decide whether the 
ultimate relief will justify the increased discomfort 
produced by the roentgen therapy. 

Roentgen therapy has also been used in the treat- 
ment of multiple papillomas, with complete disap- 
pearance of the lesions in some instances and moder- 
ate regression in others.—-W. M. Roy, M.D. 


PooLe-Witson, D. S. The treatment of carci- 
noma of the bladder. Brit. F. Urol., Dec., 
1950, 22, 414-423. 

Suprapubic cystotomy, diathermy destruction and 
the insertion of radon seeds is, when possible, the 
preferred method of treatment. Deep roentgen ther- 
apy is used in the more advanced stages of the dis- 
ease. 

In selecting the mode of treatment, it is advisable 
to determine the type of carcinoma and the amount 
of bladder wall infiltration present as well as the pres- 
ence of metastases in the pelvic lymph nodes. Under 
general anesthesia, bimanual and cystoscopic exam- 
inations are made to determine the nature and extent 
of the disease. Intravenous pyelograms are made on 
all patients. Valuable information on kidney function 
can be obtained. Dilatation of a renal pelvis and ure- 
ter or the presence of a silent kidney indicates inva- 
sion of the trigone by tumor, and either partial or 
complete occlusion of a ureteric orifice. The bladder 
may show a tumor outlined by calcified debris on its 
surface and the presence of filling defects may help in 
the estimation of the size of the tumor. 

Partial cystectomy is occasionally advisable for 
removal of tumors in the vault of the bladder or when 
a diverticulum complicates the tumor area. Partial 
cystectomy in the base of the bladder is generally 
unsatisfactory. Total cystectomy is used in patients 
where roentgen therapy has failed to destroy multi- 
ple superficial bladder lesions and in whom perure- 
thral diathermy cannot control the recurrences, or 
where there has been recurrence at the site of a radon 
implant. The author even favors the use of open 
diathermy and radon seed implantation in the more 
advanced infiltrating type of carcinoma, as the pri- 
mary lesion frequently remains quiescent and death 
results from secondary deposits elsewhere.—W.. M. 


Roy, M.D. 


Ftocks, R. H. Treatment of patients with car- 
cinoma of the bladder. 7.4.M.A., Feb. 3, 
1951, 745, 295-301. 

The author has reviewed the treatment of 540 
patients with carcinoma of the bladder seen between 
1932 and 1942 in an attempt to revalue the indica- 
tions and contraindications of the various types of 
therapy. He feels that the depth of penetration of the 
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tumor into the bladder wall is a more reliable indica- 
tion of metastasis than the microscopic anatomic 
structure or grade of malignancy. Extremely impor- 
tant additional considerations are the location of the 
tumor in the bladder, the multiplicity of the tumors, 
the involvement of lymph nodes, the invasion of 
the prostate, and infection and obstruction of the 
upper urinary tract. 

Uretero-intestinal anastomosis is a very useful 
procedure in the prevention and treatment of upper 
urinary tract obstruction and infection, and it also 
permits more extensive surgical and _ radiation 
therapy for destruction of the tumor. It is most help- 
ful in the palliative treatment of inoperable lesions. 
Transurethral resection was the most common form 
of treatment and was often quite satisfactory. When 
the tumor is located near the bladder neck anteriorly 
or in the fundus, it is difficult to destroy it adequately 
by this method, and partial cystectomy is considered 
the treatment of choice under these circumstances. 
Cautery through the open bladder has some ad- 
vantages but is of no value in multiple tumors. Total 
cystectomy has become a relatively safe procedure, 
but it is possible that handling of the tumor may 
squeeze malignant cells into lymphatics or blood 
vessels. In deeply infiltrating carcinoma of the blad- 
der, removal of the pelvic lymphatics may improve 
the results of treatment. 

Irradiation was used in 112 patients. There was 
some evidence of improvement, but it seemed to be 
of little value as a sole means for destruction of the 
tumor. The limitations are due to the presence of 
tumors in such locations that adequate destructive 
irradiation cannot be applied to all portions of the 
neoplasms. In selected cases, such as multiple papil- 
lomas, intravesical application of radium may be 
valuable. Preoperative roentgen treatment to close 
off small vessels and lymphatics may greatly lessen 
the dangers of manipulation of the tumor at the time 
of partial or complete cystectomy. 

[t is stressed that treatment should be individual- 
ized for each patient.—Z. E. Childe, M.D. 


Wi..iams, I. G. The use of radiotherapy in the 
treatment and management of inoperable 
carcinoma of the rectum. Proc. Roy. Soc. 
Med., Dec., 1950, 43, 1083-1086. 


This contribution deals with the treatment of in- 
operable adenocarcinoma of the rectum. Squamous 
carcinoma of the anal canal is not included. 

Radium therapy has extremely limited application, 
and the results of 200 kv. roentgen therapy have been 
so universally poor that their use, for the most part, 
has been abandoned. The author’s cases were treated 
with 1 million volt therapy. 

Severity of treatment: Almost all patients expe- 
rience some symptoms of radiation sickness. After the 
second week of treatment, local reactions in organs 
lying in the path of the beam, radiation cystitis, 
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colitis and vulvitis, and toward the end of the treat- 
ment, skin reactions, add to the patient’s discomfort. 
Hazards of radiation therapy: These are due to late 
changes. Pelvic fibrosis may cause pain due to in- 
volvement of the sacral and lumbar nerves. The pres- 
ence of tumor in such cases cannot be entirely ex- 
cluded. Anal or rectal stricture may occur at the site 
of the growth. The complications of such stricture 
are chronic intestinal obstruction necessitating 
colostomy, chronic ulceration, or ureteral obstruc- 
tion with hydronephrosis. Fistula may occur, the 
commonest of which is rectovaginal. Dermal radia- 
tion necrosis is a hazard of therapy which must be 
contemplated and a calculated risk assumed. 
Eighty-four per cent of the cases were too far ad- 
vanced for any form of surgery. Patients having 
operable lesions were not candidates for surgery for 
other reasons. The average age was sixty-two years. 
Twenty-four per cent of 147 patients classed as 
Stage I, 1, or 111, in which the disease was still clini- 
cally confined to the pelvis, lived three years or more. 
It is concluded that high voltage therapy can cause 
regression of primary tumors and alleviation of the 
symptoms of inoperable carcinoma of the rectum. 
This relief in a few cases can be long lasting provid- 
ing a prolonged comfortable life. Adequate therapy is 
a severe trial for the patient, and unless carefully 
administered is capable of great harm. Repeated 
therapy is impossible, and for this reason radical 
therapy must be administered in the initial course of 
treatment. Skill in the application of this modality is 
essential with proper selection of cases.—D. R. Bern- 
hardt, M.D. 


RADIOISOTOPES 


Ho trorp, J. M. Some aspects of atomic medi- 
cine. Proc. Roy. Soc. Med., Nov., 1950, 43, 
851-857. 


The object of this paper is to draw attention to the 
various hazards in connection with the atomic bomb 
to which Service personnel are exposed. 

Most damage by atom bomb explosion is caused 
by heat and blast. Military medicine is well ac- 
quainted with this aspect of atomic warfare, but 
injury by ionizing radiation is a novel problem. 

The principal ionizing radiations known are a, 8, 
and y rays, roentgen rays, and neutrons. All are ca- 
pable of producing the same effects on living cells, 
though their relative efficiency varies. The variation 
appears to be due to the different ways in which the 
ions are distributed in the cell. They all have one 
feature in common, however. Only about one-third 
of the total ionization is produced by the primary 
particle or radiation quantum. The remaining two- 
thirds are caused by electrons set in motion by the 
primary particle. 

Tissue is radiosensitive in proportion to its repro- 
ductive capacity and inversely proportional to its 
degree of differentiation. Metabolic activity of tissue 
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is a factor in its sensitivity to ionizing radiation. In 
ascending order of radiovulnerability human tissue 
may be considered: connective tissue, endothelial 
cells, epithelial cells, granulocytes, and lymphocytes. 
Muscle, bone and nerve cells are all highly resistant. 

There is much interest in the effect of continuous 
or repeated exposure by the military services because 
of the conceivable need to use ground or equipment 
contaminated by radioactive products. A formula 
for predicting casuality rates among men over a 
period of several weeks’ exposure is derived. To ap- 
ply the formula it is necessary to know the rate of 
exposure and the percentage of casualties to be ex- 
pected from exposing a group of men to a known 
instantaneous dose. 

The relationship of radiation exposure and gonadal 
and genetic change is discussed. The possibility of 
producing mutant offspring and hereditary partial 
sterility are unsolved problems of atomic warfare.— 


D. R. Bernhardt, M.D. 


Ercu er, O., and Linper, F. Uber die Bildung 
von Liquor im Lumbalraum, nachgewiesen 
mit Radionatrium. (Formation of cerebro- 
spinal fluid in the lumbar space shown by 
radioactive sodium.) K/in. Wehnschr., Jan. 1, 
1951, 29, 9-12. 

Experiments with radioactive sodium (Na) show 
that in the dog there,is not only a flow of cerebro- 
spinal fluid from the cerebrum toward the cervical 
spine, but also a second type of flow from the lumbar 
region toward the cervical region. The authors be- 
lieve that this proves that some of the cerebrospinal 
fluid is formed in the spinal canal. These experiments 
were done either by injection of a radioactive solu- 
tion into the spinal canal and determination of its 
concentration with a Geiger counter; or a concen- 
trated solution was injected intravenously and the 
spinal fluid was removed afterwards from different 
parts of the spinal canal. 

Further experimental studies are being undertaken 
to confirm the authors’ conclusions that cerebro- 
spinal fluid is not only formed in the ventricles, but 
also in the region of the lumbar canal.—H. W. 


Hefke, M.D. 


McCuttacu, Perry, and Ricuarps, 
Cuar-es E. Radioactive iodine in the treat- 
ment of hyperthyroidism. Arch. Int. Med., 
Jan., 1951, 87, 4-16. 

Early experiences during the past decade led to the 
abandonment of I'*? and of the 12.5 hour isotope 
[8° for the isotope I'*! which is now in common use 
for treatment of hyperthyroidism. In 1946 the ura- 
nium chain reacting pile made the eight day isotope 
easily available. The broadest use of this therapeutic 
agent has been for toxic diffuse goiter (Graves’ dis- 
ease). It has been found that the dosage for control 
of toxic nodular goiter has required increase by a 
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factor of 3 over that required in Graves’ disease. This 
resistance to therapy plus the risk of asolitary nodule 
harboring a carcinoma curable by thyroidectomy has 
caused many to continue to prefer surgical therapy 
for hyperthyroidism of nodular goiter. 

The authors report their experiences with treat- 
ment of 203 patients having diffuse goiters and hy- 
perthyroidism. Only 4 of these patients were known 
to have continuing hyperthyroidism six months or 
more after treatment was begun. Less than 4 per 
cent have had recurrence of hyperthyroidism. Nine- 
teen patients showed the only complication; namely, 
hypothyroidism and occasionally myxedema. These 
were controlled by desiccated thyroid or overcome 
spontaneously. Patients with high basal metabolic 
rates required 15 per cent greater dosages than those 
with low rates. Patients with large glands required 75 
per cent larger dosages than those with small glands. 

The series of 78 patients with nodular goiter 
treated by the authors contains 18 who still have 
hyperthyroidism. Much larger doses of I! and 
longer time are required for nodular than for dif- 
fuse goiter with hyperthyroidism. One nodular 
goiter patient was hyperthyroid for nine months 
after a total dosage of 104 millicuries but was normal 
after fifteen months. It is stressed that one should not 
take a chance of treating hyperthyroidism associated 
with discrete adenoma by use of I"! in preference to 
surgery in a patient who is operable. It is doubtful 
that this same surgical rule applies equally to multi- 
nodular goiter in which some nodules are likely to 
remain after subtotal thyroidectomy. The latter 
group in the older age range was selected for ['*! 
therapy in most instances in this series. —¥. W. Tur- 


ner, M.D. 


Timmons, JoHN R., and Timmons, James M. 
Lingual thyroid; the use of radioactive 
iodine in diagnosis. 4un. Surg., Jan., 1951, 
1335 99-94. 

The article discusses the increased efficiency of 
radioactive iodine as a means of determining the 
presence of lingual thyroid tissue, as compared to 
other methods. 

It is pointed out that the biopsy methods of estab- 
lishing the diagnosis are not completely satisfactory 
due to tendency to infection, inflammation and 
sloughing. 

Two cases are presented, illustrating the use of 
tracer doses of radioactive iodine in establishing the 
presence of lingual thyroid tissue, and the presence 
or absence of thyroid tissue in the neck. The Geiger- 
Miller counter and measurement of urinary excre- 
tion of the iodine are employed. 

Presence of lingual thyroid tissue results from the 
non-migration of the thyroid anlage from the foramen 
cecum region during embryologic development. 
Lingual thyroid tissue can show any pathologic 
change seen in the normally placed gland, 
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Various surgical methods of lingual thyroid re- 
moval are discussed. Because 70 per cent of cases 
with lingual thyroid show absence of thyroid tissue 
in the neck, thyroid insufficiency develops in a like 
percentage of cases following removal.—Harry 
Flax, M.D. 


Ciark, Dwicut E., Tripper, Orro H., and 
SHELINE, GLENN E. Diagnostic and thera- 
peutic use of radioactive iodine. Arch. Int. 
Med., Jan., 1951, 87, 17-24. 


This report reviews experience with I'!, The beta 
particles are spent within 2 mm. of their points of 
release in tissue and account for most of the biologic 
effect. The gamma rays reach the body surface and 
permit localization by Geiger-Miller counters. The 
eight day half-life is favorable. Sodium iodide in a 
weak alkaline solution is used. 

In performing diagnostic studies, the mean urinary 
secretion of I'*! was 25 per cent for thyrotoxic pa- 
tients, §9 per cent for euthyroid patients, and varied 
from 75 to 95 per cent for hypothyroid patients. 
Diagnostic tracer doses of 40 to 100 microcuries gave 
readings after twenty-four hours as follows: 

91% of euthyroid patients 10% to 35% uptake. 
9% of euthyroid patients greater than 35% uptake. 
94% of hyperthyroid patients greater than 35% uptake. 
6% of hyperthyroid patients less than 35% uptake. 


Test doses of 1.0 to 1.§ millicuries of I'* orally as in- 
organic radioactive iodine for conversion into plasma 
protein-bound iodine gave these diagnostic values: 

Euthyroid 13% to 42%. 

Hyperthyroid 45% to 96%. 

Hypothyroid 10% and less. 


For therapy of certain hyperthyroid patients (re- 
current; with severe heart disease; after failure of 
propylthiouracil; and hyperthyroidism in older pa- 
tients) 0.1 millicurie per gram of thyroid tissue is 
given initially, subject to supplementary doses bi- 
monthly dependent upon response. Antithyroid 
drugs should be omitted for at least a month prior to 
therapy. 

For cancer therapy a dose of 35 millicuries has been 
used orally every two weeks. Treatment is continued 
until tumors with initial uptake of iodine no longer 
show localization on external survey with the Geiger- 
Miller counter. The desirability of preliminary abla- 
tion of the gland or destruction of it with J" is 
stressed. Fifty patients were treated for cancer of the 
thyroid and 2 of these showed depression of the bone 
marrow after total doses of 600 millicuries. The blood 
improved after therapy was discontinued. Papillary 
adenocarcinoma and undifferentiated carcinoma 
gave poor results. Alveolar and follicular carcinomas 
of the thyroid with colloid formation showed better 
responses. The authors agree with the generally ac- 
cepted opinion that about 15 per cent of unselected 
cases of thyroid cancer accumulate radioiodine suffi- 
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ciently for significant therapeutic effect.—7¥. W. 
Turner, M.D. 


SHELINE, G. E., Moore, M. C., Kappas, A., 
and Crark, D. E. A correlation between the 
serum protein-bound iodine and the radio- 
iodine conversion ratio in various thyroid 
states. F. Clin. Endocrinol., Jan., 1951, 77, 
91-97. 

Using I'*! as an indicator, a conversion ratio of 
protein-bound radioiodine to total plasma radioio- 
dine is correlated with the serum protein-bound io- 
dine determined chemically in various thyroid states. 
Twenty-two euthyroid, 19 hyperthyroid and 4 hypo- 
thyroid individuals were studied. 

Tracer doses of I'*! from 0.05 to 0.2 mc. were given 
orally and twenty-four hours later blood samples 
were drawn for the determinations. For the conver- 
sion ratio the proteins from an aliquot of plasma were 
precipitated with 10 per cent trichloroacetic acid. 
After washing the precipitate with I per cent tri- 
chloroacetic acid, it was dissolved in dilute NaOH, 
dried, and the radioactivity determined with a 
Geiger counter. A similar aliquot of whole plasma 
was dried and also counted. Protein-bound serum 
iodine was determined chemically by the Chaney 
method with certain modifications of the authors. 
The details of this method are given. 

In euthyroid subjects the conversion ratio ranged 
from 4 to 24 per cent and the serum protein-bound 
iodine from 2.7 to 6.4 micrograms per cent. The con- 
version ratio in hyperthyroids ranged from 33 to 100 
per cent and the serum protein-bound iodine from 
6.8 to 13.0 micrograms per cent In the hypothyroid 
individuals the conversion ratio varied from 4 to 25 
per cent and the serum protein-bound iodine from 
0.§ to I.4 micrograms per cent. 

The serum protein-bound iodine levels in the hy- 
perthyroid subjects were all above the normal range. 
In this group the conversion ratios were above 40 
per cent except in 3 instances and only 1 of these had 
a ratio below 35 per cent. In the euthyroid group no 
conversion ratio was above 35 per cent. There ap- 
peared to be no correlation between the conversion 
ratio or serum protein-bound iodine and the severity 
of thyrotoxicosis. 

The authors conclude that the conversion ratio is 
of approximately equal value to the serum protein- 
bound iodine in differentiation of euthyroidism from 
hyperthyroidism. The conversion ratio, however, 
did not distinguish hypothyroidism from euthy- 
roidism whereas the serum protein-bound iodine did. 
—F. P. Storaasli, M.D. 


CHEMOTHERAPY 
SHER, J. J., and Howes, Witui1am E. Thorium 
X treatment of skin epithelioma, keratoses, 
and delayed radiation changes. Radiology, 
Jan., 1951, 5, 39-48. 
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Thorium X in alcoholic solution or ointment con- 
taining 150 to 300 microcuries per cubic centimeter or 
gram is described as an effective agent in the treat- 
ment of senile keratoses, superficial epitheliomas and 
radiodermatitis. 

The thorium X solution is applied five successive 
times once a week. Two weekly treatments are suffi- 
cient for some keratoses, while most epitheliomas are 
eradicated following six weekly treatments. 

The authors discuss the physical principles in- 
volved, describe the biological reactions to be ex- 
pected and present suggestions as to the handling of 
thorium X. 

Several case reports and five figures are included. 


—E. E. Seedorf, M.D. 


WeEpDER, CarMAN, and Becker, A. Cortisone in 
the treatment of leukaemia. Canad. M. A. F., 
Jan., 1951, 64, 39-42. 

In a while male, aged 33 years, a diagnosis of lym- 
phatic leukemia was made. Nine hundred milligrams 
of cortisone was given in seventeen days. At no time 
was any reduction in size of spleen, liver or lymph 
nodes observed. No evidence of increase in erythro- 
blastic activity was shown. The red blood cell count 
continued to fall and the reticulocyte counts re- 
mained low. No significant change was noted in the 
white blood cell pattern although a drop in the total 
white cell count from 15,000 to 1,600 was present. No 
clinical improvement or evidence of cortisone toxic- 
ity was observed. 

The second case of lymphatic leukemia in a male, 
aged 24 years, had a history of irritability, paleness, 
anorexia and increasing size of the abdomen, all of 
two weeks’ duration. The spleen was enlarged medi- 
ally to the midline and descended three fingers below 
the costal margin. Nine hundred milligrams of corti- 
sone was given over a period of nineteen days. The 
hemoglobin continued to fall rapidly. A continued 
fall of the circulatory lymphocytic elements from 
13,800 to 4,350 was found. No significant change in 
the white blood cell count pattern was observed al- 
though the cervical and axillary lymph nodes had 
disappeared. Slight diminution of the spleen and 
liver was noted on the tenth day of treatment. 
Autopsy showed marked leukemic infiltration of the 
liver and spleen as well as massive involvement of 
both kidneys and testicles. 

In an adult (aged 44) with chronic lymphatic 
leukemia, a trial of cortisone therapy was begun with 
a dose of 50 mg. every six hours for a total of 1.3 gm. 
The full course of therapy was terminated by death 
on the sixth day of treatment. The treatment with 
cortisone did not alter the rapidly fatal course of the 
terminal phase of the disease. 

In the last reported case of myelogenous leukemia 
in a child (age not stated), a course of aminopterin 
therapy was started but had to be discontinued, due 
to an inadequate response. He was carried along with 
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frequently repeated blood transfusions until corti- 
sone became available. One gram was administered 
over a period of eighteen days (50 mg. twice daily) 
with blood count control. There was no evidence of 
clinical improvement with the cortisone. A falling 
hemoglobin and lack of increase in the reticulocyte 
counts would seem to indicate that no increase in 
erythroblastic activity attributable to the drug could 
be demonstrated. No reduction in the total white 
blood cell count nor any improvement in the cellular 
distribution of the leukemic elements could be as- 
certained.—S. N. Tager, M.D. 


Bett, R. Epwarp, and THomson, R. Ken- 
NETH. Treatment of leukaemia with corti- 
sone. Canad. M. A. F., Jan., 1951, 64, 43-47. 


In a case of acute lymphatic leukemia, that of a 
four year old female, 25 mg. of cortisone was given 
twice daily for two weeks, then once daily for an- 
other two weeks. The patient was discharged on her 
fortv-seventh hospital day, in excellent general con- 
dition. One month later, however, she was readmit- 
ted with recurrence of lymphadenopathy and hepa- 
tomegaly. Thereafter her status deteriorated rapidly. 
The interesting features of the cortisone-induced re- 
mission which lasted only a few weeks were: (1) the 
dramatic reduction in the liver and lymph node en- 
largement; (2) the almost complete reversal of the 
bone marrow picture, and (3) the marked increase 
in platelets which reached almost 2 million after 
eight days of treatment. 

In a case of subacute lymphatic leukemia in a four 
year old female with marked leukemic infiltration of 
the skin and skeletal involvement, cortisone therapy 
was started on the sixth hospital day. First a dose of 
25 mg. and later 50 mg. was given twice daily until 
a total dose of 875 mg. was reached in eleven days. 
The clinical response was poor. The course was pro- 
gressively worse until death occurred forty-three days 
after admission. There was a disappearance of the 
lymph node enlargement and of the leukemic infil- 
trations in the skin after the therapy was discontin- 
ued. 

The difference in the response of these 2 cases is 
striking. What it may be due to, the authors are un- 
able to state. 

A case of acute monocytic (myelogenous type) 
leukemia was also treated by paying attention to the 
possible synergistic effect of cortisone and the folic 
acid antagonist, 4 aminopterolylglutamic acid 
(aminopterin). The case was that of a male, aged 
twenty-one, in whom bone marrow biopsy showed 50 
per cent of the cells to be monocytoid cells, similar to 
those seen in the peripheral blood, and 14 per cent to 
be blast cells. One milligram of aminopterin was 
given daily. A satisfactory hematological response 
was obtained with a fall in the circulating leukocytes 
to 33,000 by the sixth day and a further fall to 13,800 
in two weeks, After seventeen days’ treatment with 
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aminopterin, cortisone was started. A dose of 200 
mg. of cortisone was given daily for two days, then 
it was increased to 600 mg. per day for two days, and 
finally to 1,000 mg. for one day. No further improve- 
ment was produced clinically. The cortisone was 
therefore discontinued. The patient died the follow- 
ing day. 

The case illustrates the poor response obtained 
with cortisone in acute monocytic leukemia. Aminop- 
terin and cortisone did not appear to have any syner- 
gistic effect. Although this patient was on a large 
dose of cortisone, the 17-ketosteroid excretion was 
not significantly altered. The explanation for this is 
not clear. Even with large doses of 600 mg. a day, no 
fall in the eosinophil count was noted. 

Two other cases of undifferentiated leukemia, one 
in an adult, and one in a child were treated. In both 
cases a definite diagnosis as to type could not be 
made. The cortisone treatment in the first case was 
combined with aminopterin, and in the second case it 
was given alone. 

In summary, § cases of acute leukemia (2 lym- 
phatic, I monocytic, and 2 undifferentiated) were 
treated with cortisone; 3 were children and 2 were 
adults. 

In some cases of acute lymphatic leukemia, corti- 
sone may be of benefit although the remission pro- 
duced is usually short. The drug is of little value in 
acute monocytic (myelogenous) leukemia, and in 
some cases of undifferentiated leukemia.—S. N. 


Tager, M.D. 


ScHULLENBERGER, C. C., and Warkins, 
Cuar.es H. Effects of nitrogen mustard on 
bone marrow in polycythemia vera. Ann. 
Int. Med., Oct., 1950, 33, 841-853. 


The characteristic of nitrogen mustard in exerting 
its action to a greater extent on tissue cells having 
the highest rate of mitosis and to a lesser extent on 
those with a lower, or normal, rate of mitosis makes 
its use a rational approach to the treatment of such a 
condition as polycythemia vera. 

Eleven cases of polycythemia vera treated with 
nitrogen mustard are presented. The program of 
treatment consisted of phlebotomy after diagnosis 
had been established. This was done to reduce the 
volume of packed erythrocytes to approximately 
50-60 cc. per 100 cc. of blood. Sternal aspirations 
were then done and, after this, nitrogen mustard 
therapy was instituted. The latter was given intra- 
venously in a total dosage of 0.4 mg. per kilogram of 
body weight, either in two injections or four injec- 
tions on successive days. 

A fairly detailed account is given of bone marrow 
changes noted initially, following phlebotomy, 


twenty-four hours after treatment with nitrogen 
mustard, and in some cases after a period of weeks to 
months after treatment was begun. Percentages are 
given of cell types in a total of 500 nucleated cells 


1024 


in both erythroid and myeloid series. Myeloid:ery- 
throid ratios are also discussed. 

There were some indications that the effect of 
nitrogen mustard was proportionately greater on 
erythropoiesis than on myelopoiesis in these patients. 
Significant reduction in the percentage of normo- 
blasts may occur within twenty-four to forty-eight 
hours, and may become marked from seventy-two to 
120 hours after the initial injections of nitrogen 
mustard, with progressive parallel decrease of the 
most immature cells of the erythroid series. When 
the reduction in the percentage of normoblasts was 
most marked, it was seen to be a part of a general 
hypoplasia of the bone marrow, but significant re- 
duction in the percentage of erythrocyte precursors 
may occur in the absence of marked general hypo- 
plasia. 

Clinically, 3 patients showed relapses three to five 
months after their initial treatment and received a 
second course of nitrogen mustard. Eight patients 
were in hematologic remission and free of symptoms 
at periods varying from two to fourteen months after 
their initial treatment. It should be pointed out that 
these results are not a criterion of what nitrogen 
mustard can do alone inasmuch as phlebotomy was 
also carried out in each case. 

The authors hope that further investigation will 
make possible a plan of treatment for polycythemia 
vera, utilizing different dosage of nitrogen mustard 
and different dosage schedules, with the objective 
in mind of producing adequate depression of eryth- 
ropoiesis without severe general hypoplasia of the 
bone marrow, thus increasing the safety with which 
nitrogen mustard may be employed in the treatment 


of this disease.—G. 7. Culver, M.D. 


SHuTKIN, Nep M. Note on the use of nitrogen 
mustard in rheumatoid arthritis, with con- 
sideration of the similarity of its effect to that 
of cortisone and ACTH. 7. Bone & Foint 
Surg., Jan., 1951, 33-4, 265-267. 


Six patients with active rheumatoid arthritis 
showed prompt, but transient, improvement after 
the administration of nitrogen mustard. Nitrogen 
mustard is not recommended by the author as a 
therapeutic agent in rheumatoid arthritis, The un- 
predictability of the disease with its tendency to 
abrupt but temporary remissions, the possible bene- 
ficial effect of the rest and respite from responsibility 
occasioned by mere hospitalization, the misguided 
optimism of the arthritic who has already run the 
therapeutic gamut, and perhaps the unbridled en- 
thusiasm of the investigator, all in the author’s opin- 
ion, tend to compromise the validity of the findings. 

Nitrogen mustard, he concludes, produces deple- 
tion of the cholesterol esters and ascorbic acid of the 
adrenal cortex in the experimental animal. ACTH 
likewise produces depletion of the cholesterol esters 
and ascorbic acid of the adrenal cortex, The similar- 
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ity in biochemical and clinical response to ACTH 
and nitrogen mustard justifies further investigation 
of the latter agent in the therapy of rheumatoid 
arthritis.—R. S. Bromer, M.D. 


Heston, W. E. Carcinogenic action of the 
mustards. 7. Nat. Cancer Inst., Oct., 1950, 77, 
415-423. 

In order to determine the carcinogenic capacity of 
known mutogenic compounds the authors studied 
the effects of nitrogen mustard and sulphur mustard 
in Strain A mice which carry an incidence of lung 
tumors. 

Using nitrogen mustard, 32 Strain A mice, two 
months of age, were injected intravenously with 
0.001 milligram of nitrogen mustard hydrochloride 
dissolved in 0.01 cc. of distilled water per gram of 
body weight at two day intervals for four injections. 
At the end of ten months those animals which sur- 
vived (20) were sacrificed and their lungs examined 
for tumors. One hundred per cent of the animals had 
lung tumors and all had multiple nodules ranging 
from 5 to 16 in number, averaging 9 per mouse. In 
32 control animals examined at twelve months, 20 
(or 62.5 per cent) had lung tumors with nodules 
ranging from I to 3 in number with a mean of 0.81 
per mouse. 

A similar experiment was carried out giving a 
single larger dose to see whether or not a significant 
change occurred in the production of tumors when 
compared with the multiple-dose technique. The 
results, however, were not significantly different. 
Experiments carried out with sulphur mustard gave 
results similar to those of nitrogen mustard. How- 
ever, the ability of the sulphur mustard to produce 
lung tumors in Strain A mice did not appear to be as 
great as nitrogen mustard. 

In the discussion the authors mention briefly 
other carcinogenic compounds such as urethane and 
methylcholanthrene and emphasize that the in- 
creased incidence of lung tumors from these agents 
is comparable to the increased incidence produced 
by mustard when the doses of the various agents 
are kept at similar levels.—¥. P. Storaasli, M.D. 


WILkinson, Joun F. Treatment of acute 
leukaemia with aminopterin. Lancet, Feb. 10, 
1951, 7, 325-327. 

Several folic acid antagonists have been tried in 
the treatment of acute leukemia. This report deals 
with 27 patients with acute myeloid, lymphatic, or 
monocytic leukemia which were treated with amin- 
opterin. Six patients received small amounts, which 
were not considered a fair test of the drug. Of the re- 
maining 21 patients, the treatment produced no re- 
sponse in 1, partial remissions in 4, and complete 
remissions in 2 for relatively short periods. A com- 
plete remission implies both clinical improvement 
and remission of the hematological condition. 


—— 
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One case is reported which demonstrated the abil- 
ity of aminopterin to induce two dramatic complete 
temporary remissions. In each case of remission, how- 
ever, a relapse soon occurred with the usual fatal 
termination.—P. R. Dirkse, M.D. 


GLauNER, W. Rontgenbildveranderungen bei 
Lungentuberkulose unter einem Kobaltkom- 
plex. (Roentgenographic changes in pulmo- 
nary tuberculosis treated with a cobalt com- 
plex.) Fortschr. a. d. Geb. d. Réntgenstrahlen 
ver. m. Réntgenpraxis, Dec., 1950, 73, 713- 
718. 


In a group of 18 cases with cavitation, treated by 
intravenous administration of the cobalt compound, 
7, with thin-walled cavities, healed with no other 
medication or procedure. Two more healed with the 
addition of pneumothorax and lysis of adhesions. 
The other 9, with thick-walled cavities, showed some 
improvement. 

Ten cases, without cavitation, showed marked im- 
provement in the roentge nographic appearance, in- 
crease in body weight, decrease in sputum, disap- 
pearance of bacilli from the sputum, improvement 
of the blood picture, and marked decrease in the 
sedimentation rate. 

The nature of the compound and the dosage are 
not stated. It was thought that changes in the cellu- 
lar metabolism were probably responsible for the 
results, and it was stated that cobalt may decrease 
the amount of oxygen available for the tissues. 


¥. ¥. B. Light, M.D. 


MISCELLANEOUS 


SHanps, A. R., Jr., and Stone, Frank P. A 
simple method for the direct projection of a 
section of a roentgenogram onto a screen. 
Radiology, Jan., 1951, 56, 112-115. 


A standard type of 1,000 watt bulb projection lan- 
tern with a device for conveniently interposing the 
roentgenogram between the light source and projec- 
tion lens is described. The device consists of a 14 by 
22 inch aluminum plate with a 3 by 4 inch aperture 
in the middle of its upper half. The projection lens 
and tube are removed from the lantern and are then 
fastened by screws to the aluminum plate in front of 
the aperture. The roentgenogram is held firmly 
against the plate opposite to the projection lens by 
two large rubber bands. 

Protection of the film from the intense heat is 
furnished by either two } inch pieces of blue heat- 
absorbent glass or by an ordinary laboratory jar 
filled with a blue solution of copper sulfate crystals. 
The detail of the enlarged roentgenographic image 
on the screen is found to be excellent provided the 
original roentgenogram is satisfactory.—E, M, 
Cooper, M.D, 
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RusHMER, Ropert F., Bark, Raymonp 
and Henpron, Joun A. Clinical cinefluorog- 
raphy. Radiology, Oct., 1950, 55, 588-592. 


An apparatus for cinematic recording of fluoro- 
scopic images for clinical application is described. 
Exposure of the patient to radiation has been de- 
creased by accurate synchronization of the 35 mm. 
camera and the roentgen-ray machine. The use of 
ignitron contactors permits exposure of each frame 
to light generated by four pulses of roentgen-ray 
with the flow of current interrupted during the next 
four pulses while the film is advanced. 

The description of the apparatus is supplemented 
by two photogr: iphs and two drawings. 

The improved equipment is ideal for specialized 
studies of the circulation in health and disease.— 


A.W. Sommer, M.D. 


GERSHON-COHEN, J., and Coo.ey, A. G. Telog- 
nosis. Radiology, Oct., 1950, 55, 582-587. 


The term “telognosis” is used to abbreviate the 
three terms—“‘teleo roentgen diagnosis’ —indicating 
roentgenographic diagnosis obtained from fascimiles 
of original roentgenograms, transmitted by radio or 
telephone wires. The system described has been in 
operation for two years and has been used to trans- 
mit facsimiles over a distance of 28 miles. Excellent 
detail of the facsimile is claimed, and operation has 
been satisfactory and trouble free. 

The apparatus is described in detail and a dia- 
grammatic illustration is givenm—d4. W. Sommer, 


M.D. 


Butter, Georce V. The inverted position in 
roentgenography. Radiology, Jan., 1951, 56, 
66-72 

72. 


Frequently during roentgenographic or fluoro- 
scopic examination, tilting the head down as much as 
go degrees may aid i in diagnosis, and the author de- 
scribes a special suspension garment which is con- 
venient and allows for full rotation of the patient. 
All degrees of the Trendelenburg position have been 
tried, and 50 degrees appeared to be suitable for most 
examinations. 

Such a position aids in fluoroscopy: of the esopha- 
gus by slowing the flow of barium, accentuating the 
esophageal ampulla, and in diagnosis of a diaphrag- 
matic hernia; of the stomach by obtaining a double 
contrast effect in the pylorus and duodenal cap, and 
by retrograde flow of barium into a diaphragmatic 
hernia; of the small bowel by helping to separate 
loops of ileum; and of the colon by the re-distribu- 
tion of air during air studies. Better filling during 
intravenous pyelography is obtained from use of this 
position and the aid of an inflated Foley catheter in 
the rectum. 

No contraindications to the use of this position 
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were found for ambulatory patients.—M. B. Good- 
win, M.D. 


FreED, JoHN H., PENDERGRAss, EuGENE P., 
and Raurer, Henry. Use of autoradio- 
graphs to detect defects in radium needles 
and tubes and inequalities in the distribution 
of the radium. Radiology, Jan., 1951, 56, 99- 
103. 


Dosage calculations in radium therapy are based 
on the assumption that the radium sources used are 
free from defects and that the radium is uniformly 
distributed along the active length of the source. 
Badly packed needles, damaged containers permit- 
ting leakage of radium, and faulty distribution of the 
radium may produce considerable discrepancy be- 
tween the expected tissue dose and the dose actually 
delivered. This indicated a need for periodic study 
of the radium sources to be certain that they are free 
from defects, uniformly packed and of the stated 
strength and filtration designated by the manu- 
facturer. 

A simple method of making radioautographs of 
radium needles and tubes is described. Illustrations 
of defects and inequalities of radium distribution 
discovered by this method are presented. A tech- 
nique for producing satisfactory radioautographs is 
described and a suitable formula, which can be used 
as a guide for determining the exposure time required 
for various tubes, is given.—d. W. Sommer, M.D, 


Raventos, ANTOLIN, and SCHWARZ, GERHART 
S. Penumbra effect in therapy cones. Radi- 
ology, Jan., 1951, 56, 84-88. 

Most deep roentgen therapy cones are constructed 
with light, thin, sheet metal side walls and a colli- 
mating lead diaphragm at or near the tube end. The 
field delimited by this collimating diaphragm is not 
of uniform intensity due to the fact that the focal 
spot, from which the rays originate, is not a single 
point but an area of considerable size. As a result the 
skin portal consists of a central zone of full intensity 
surrounded by a penumbra zone of partial intensity. 

Using cones commercially available, studies were 
made and isodose curves determined for the area 
covered by each cone. Because of the marked inequal- 
ity of intensity throughout the treatment portal 
found in many of these cones it is advised that radiol- 
ogists investigate the entire field and the adjacent 
areas for each cone they use. Either film-blackening 
effect or actual ionization measurements may be used. 

Several methods for obtaining uniform intensity 
to the treatment field are discussed. A description is 
given of an “umbrella” cone which is proposed as a 
solution to this problem. This is essentially a cone 
with a lead diaphragm in its usual location, but with 
an aperture larger than its purely geometrical re- 
quirements, placing the penumbra entirely outside 
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the treatment portal. To absorb the penumbra radia- 
tion which escapes through the radiotranslucent 
walls of the cone, a lead “‘umbrella” is attached to 
the cone near its distal end. The umbrella is a lead 
diaphragm with flanges extending beyond the walls 
of the cone. The aperture and the distance of this 
diaphragm from the skin are adjusted so that a uni- 
form intensity is obtained in a well confined treat- 
ment field.—4. W. Sommer, M.D. 


Hunter, F. T., and Rossins, L. L. The pro- 
tection of personnel engaged in roentgenol- 
ogy and radiology; final report. New England 
F. Med., Jan. 4, 1951, 244, 9-13. 

This is a final report on the information obtained 
in monitoring roentgen-ray personnel at the Massa- 
chusetts General Hospital. A preliminary report was 
made in 1949. Film-badge monitoring was found to 
produce a good psychological effect on the persons 
wearing the badges. The resident doctor beginning 
his training was impressed at the start with the fact 
that there was a definite danger to be considered. 
Sometimes beginners do not become aware of this 
fact until several months have gone by. The beginner 
in fluoroscopy, for instance, tends to use the fluoro- 
scope longer and keep the shutter opened wider than 
is necessary. Nurses and technicians also become 
more aware that they are in a hazardous occupation. 
Since monitoring was instituted they are more care- 
ful not to walk through a room in which a patient is 
being roentgenographed, and more apt to avoid being 
in a room when an exposure is made. Film-badge 
monitoring has also resulted in certain technical im- 
provements, with the gap in the fluoroscopic table 
being corrected by some manufacturers. 

An attempt was made to correlate the amount and 
quality of radiation received with changes in the 
peripheral blood picture over a long period. Three 
arbitrary criteria were chosen as the limits of normal: 
leukocyte count between 6,000 and 10,000; a poly- 
morphonuclear percentage not less than 60; and 
an eosinophil percentage not above 3. Statistical 
graphs are presented. It was concluded that the indi- 
vidual deviations from the normal blood picture, 
which had caused some anxiety in the past, were un- 
related to roentgen exposure. Because of this and the 
fact that all personnel studied are now subject to ex- 
posures far below the effective biologic level, it was 
decided to conclude this special study. 

The authors suggest that radiation monitoring 
should be a function of government health agencies. 
It is pointed out that few hospitals, and almost no 
radiologists in private practice, have the facilities for 
carrying out such a monitoring program. Employees 
in a number of industries and trades are likewise sub- 
ject to radiation exposure. It is contended that public 
health departments are, or should be, primarily re- 
sponsible for preventive measures that the worker 
cannot perform himself. The industrial hygiene divi- 
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sion of a state health department would seem to be 
the logical agency for this function.—D. 8S. Kellogg, 
M.D. 


Incram, M., and Barnes, S. W. Experimental 
confirmation of a previously reported un- 
usual finding in the blood of cyclotron work- 
ers. Science, Jan. 12, 1951, 77}, 32-34. 

This experimental work is a follow-up on a previ- 
ous report in 1949. In the earlier paper the authors 
reported the occurrence of lymphocytes with bilobed 
or double nuclei in the blood of personnel associated 


with the 130 inch cyclotron at the University of 


Rochester. The cells were noted after exposures 
which were believed to be well below the accepted 
tolerance levels. 

Hematological studies were made on 3 healthy 
mongrel dogs under control conditions, and under 
conditions of relatively slight exposure. For the lat- 
ter, the dogs were stationed in relatively protected 
positions outside the cyclotron building for thirty 
minutes at a time on three occasions. There was an 
interval of six weeks between the first two exposures, 
and ten weeks between the second and third. The 
animals were roughly s50 feet from the target, at 
about the level of the tank, and well outside the 
neutron beam. Blood smears were made at regular 
intervals, and clearly demonstrated a marked in- 
crease in the occurrence of lymphocytes with bi- 
lobed nuclei after the exposures. It is pointed out, 
however, that this type of cell has been observed in 
certain infections diseases of childhood, infectious 
mononucleosis, lymphatic leukemia, etc. The general 
condition of the individual must be carefully eval- 
uated. 

Perhaps the most significant aspect of these ob- 
servations is the fact that the cells occur following 
extremely small exposures that do not produce 
changes detectable by routine hematological exam- 
inations. For this reason, studies of the occurrence 
of lymphocytes with bilobed nuclei appear to be an 
unusually promising means of identifying potentially 
harmful operations before gross overexposure can 
occur. It is not known which component or compo- 
nents of the radiation are responsible for the “‘bilobed 
nucleus response,” but further study is being made 
to determine this. In the authors’ experience this 
response is less prominent in persons working with the 
26 inch cyclotron and with radioactive isotopes than 
in those associated with the 130 inch cyclotron.— 


D. 8. Kellogg, M.D. 


Takata, Uber das gesetzmissige Ver- 
halten der Flockungszahl bei der Bestrah- 
lung des Menschen durch R6ntgenstrahlen. 
(On the lawful behavior of the flocculation 
count in irradiation of man with roentgen 
rays.) Radiol. clin., Jan., 1951, 20, 21-33. 


Notwithstanding the fact that considerable prog- 
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ress has been made in the study of the laws govern- 
ing the ionization of gases and air produced by 
roentgen irradiation, the vital ionization of the tis- 
sues continued to remain an obscure problem of little 
practical application. 

The “flocculoreaction count” of the serum which 
bears the author’s name was first introduced by him 
in 1935 as a “titration method of the ions”’ to deter- 
mine the intensity of the “‘vital” ionization produced 
in man during roentgen irradiation. Since then, 
Murasugi has carried out, under the author’s leader- 
ship, a series of experiments to find out if some lawful 
relationship could be established between the “‘vital” 
ionization and the quality of the roentgen rays used 
for the irradiation. 

In this article, which is dedicated to Professor 
Hans Staub on the occasion of his sixtieth birthday, 
the author describes the present status of the work 
by giving numerous data and curves indicating the 
results obtained so far. 

It is assumed that in the living tissues, in a manner 
similar to that of air, photoelectrons as well as Comp- 
ton electrons are being produced, the latter giving 
rise to secondary and tertiary electrons, depending 
on the energy of the primary roentgen beam. Thus a 
widespread vital ionization takes place which is dom- 
inated by the Compton effect as the hardness of the 
beam increases. In other words, the vital ionization, 
at least theoretically, has the same underlying mech- 
anism as the air ionization. 

The physical measurement of the air ionization is 
comparatively easy, but obviously a similar pro- 
cedure cannot be applied for the measurement of the 
vital ionization. The author conceived the idea that 
the particles arising in the process of the “flocculore- 
action” of the serum could be counted, and since this 
reaction is dependent on the radiation administered, 
the procedure could be used to determine certain 
phases of the vital effect of the irradiation. The de- 
tails of the procedure have been described in the 
Helvetica medica acta, 19§0, 17, 254. 

In man the vital ionization occurs at the site of 
irradiation, as, for example, in the abdomen, head, or 
extremities. The locally produced ions then immedi- 
ately enter the blood circulation and are carried to 
the rest of the body. The ionization can be deter- 
mined by obtaining blood from the cubital vein 
(about § cc. every 5 to IO minutes) and by counting 
the flocculation particles of each blood specimen. The 
vital ionization is then determined by the following 
formula: 


=Fle,—Fleo 


in which ¥’ means the vital ionization, Fico the 
flocculation count immediately prior to the start of 
the irradiation, and Fic, the flocculation count val- 
ues at certain intervals of the irradiation. The vital 
ionization in any living organism is variable so that 
the maximum value has been reached immediately at 
the end of the irradiation, and within ten minutes 
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there is a return to the initial value prior to the ir- 
radiation. The flocculation count values after and 
prior to the irradiation are therefore nearly always 
equal. 

The flocculoreaction count was determined by ir- 
radiating (1) with roentgen rays of 100, 110, 120, 130, 
140, 150, 160, and 170 kv., always using an 0.5 mm. 
Cu filter with various distances and different sized 
fields, and (2) with gamma rays of radium (100 mg. 
radium intravaginally). 

It was found that the vital ionization (#’) in gen- 
eral follows the same laws as the air ionization, #.e., 
it is proportional to the square of the tube voltage, 
indirectly proportional to the square of the distance, 
and directly proportional to the field size. 

In regard to the dependence on the intensity and 
quality of the irradiating beam, it may be said that 
the flocculoreaction count (1) is a function of the in- 
tensity of the primary beam, and (2) is compara- 
tively greater with hard rays than with soft rays, 
indicating a certain wavelength dependence. This 
latter observation is contrary to the more or less gen- 
erally accepted view, according to which the biologic 
effect of the roentgen rays is grossly independent of 
the quality of the roentgen beam. 

In concluding, the author emphasizes that in radi- 
ation therapy there is a great necessity for a biophys- 
ical unit. With the aid of the flocculoreaction count 
the investigations of the biologic effect of the irradia- 
tion will assume increasing importance.—T. Leu- 
cutia, M.D. 


Hoecker, FRANK E., and Roorr, Paut G. 
Studies of radium in human bone. Radiology, 
Jan., 1951, 56, 89-98. 

Animal experiments and experience with human 
beings have shown that a portion of any quantity of 
radium which enters the body will be deposited in the 
bones. Osteogenic sarcomas are often associated with 
small quantities of radium which have been fixed in 
the bone for considerable periods. It is usually as- 
sumed that the biochemical history of radium in the 
body is similar to that of calcium. Experimental evi- 
dence has been found that the metabolic behavior of 
radium is not in all respects similar to that of cal- 
cium. 

This report is to illustrate and describe certain 
characteristic patterns of radium distribution in the 
matrix of human bones, to correlate these with the 
microscopic structure of bone and to evaluate, ap- 
proximately, the tissue dosage associated with a few 
typical radium concentration patterns. 

Portions of bones from 2 cases of osteogenic sar- 
coma attributed to radioactive substances were ex- 
amined microscopically and radioautographically. 
The radioactive substances were found to be concen- 
trated in numerous microscopic locations. Maximum 
density of radium in these locations varied by a fac- 
tor of about 1.5 from one type of bone to another. 
Frequency of occurrence of these localizations varied 
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by a factor of about 25. Mineral residue of the sar- 
coma of one case contained only a negligible amount 
of radium. This is believed to indicate that radium 
was not mobilized from other portions of the body.— 
A. W. Sommer, M.D. 


SALISBURY, PETER F., Rexkers, E., 
MILLER, JosepH H., and Marti, Norman F, 
Effect of early cross transfusion on x-irradi- 
ation disease. Science, Jan. 5, 1951, 77}, 6-7. 


The article presents the results of investigation of 
possible protective and regulatory factors of cross 
transfusion in the reduction of the nonspecific toxic- 
ity of massive doses of radiation. 

A brief discussion is made of the use of parabietic 
animals in demonstrating the lack of indirect effects 
which are peculiar to radiation alone. 

A group of 25 dogs were given total body roentgen 
irradiation. Part were cross transfused, the remaining 
formed a control. Eighty-four per cent of the control 
group succumbed, 33 per cent of the transfused dogs 
died. 

Two charts are presented showing less depression 
of leukocyte count and reticulocyte response in the 
transfused group than in the control group.—Harry 


Flax, M.D. 


Frank, Joser. Zur Feststellung schadlicher 
Strahlung. (Demonstration of harmful radia- 
tion.) Strahlentherapie, 1951, 84, 147-153. 


The roentgen meter described visibly demonstrates 
the intensity of radiation about roentgen-ray and 
radioactive installations. It was designed to present 
visible evidence of the radiation so that operating 
personnel would be more impressed and therefore 
more careful about becoming exposed to such radia- 
tion. 

The instrument is described as simple, effective 
and cheap. It consists of a rotating electroscope so 
arranged in a wooden ionization chamber that a 
mirror attached to the electroscope reflects a beam of 
light onto a scale. The deflections of the beam meas- 
ure the intensity of the radiation. A radium prepara- 
tion is included in the instrument to serve as a con- 
trol. 

The instrument is described in considerable detail. 

A photograph and diagram help demonstrate its 
construction.—H. G. Moehring, M.D. 


O.sson, Otte. Antihistaminic drugs for in- 
hibiting untoward reactions to injections of 
contrast medium. Acta radiol., Jan., 1951, 35, 
65-70. 

The author states that untoward reactions to in- 
travenous injections of contrast media administered 
in connection with urography are common. They 
consist of coughing, sneezing, nausea, and urticarial 
eruptions. In addition, shock and sometimes death 
has occurred. 
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Antihistaminic drugs have been employed in the 
treatment of many kinds of hypersensitive reactions, 
and therefore this study was undertaken to try the 
value of antihistaminic drugs in the prophylactic 
treatment of untoward reactions to contrast media. 
The investigations were carried out in adults. In the 
first series of cases the antihistaminic substance used 
was antasten (Ciba) and 2 ml. was injected subcu- 
taneously or intramuscularly thirty to sixty minutes 
before the intravenous administration of the contrast 
medium. The contrast media used were Diiodon 
“Leo” and umbradil “Astra” which, according to the 
author, is identical with diiodon but made by an- 
other manufacturer. 

Later, to avoid the necessity of 2 injections, a se- 
ries of cases was given the contrast medium mixed 
with the antihistaminic substance. In these tests, 
desentol “Leo” (benadryl) was mixed with 20 mg. 
of diiodon “Leo” 35 per cent (diodrast) and this 
mixture was called diiodon D. 

In the conclusions it is brought out that reactions 
to contrast media deposited in the blood stream are 
not uncommon. The administration of an antihista- 
minic substance simultaneously with the dye essen- 
tially decreases the occurrence of reactions. How- 
ever, the antihistaminic agent was not able to con- 
trol a// allergic reactions. 

The favorable effect of premedication with anti- 
histaminic drugs was most evident in the cases in 
which the same patient received injections of differ- 
ent contrast media at repeated urographic examina- 
tions. For example, this series included a number of 
cases in which the patients were being followed 
roentgenologically for renal tuberculosis. Many of 
these had considerable trouble after the injection of 
ordinary contrast media but felt no discomfort after 
the injection of diiodon D. All those cases in which 
repeated injections were made with different media 
showed, without exception, that diiodon D was fol- 
lowed by fewer untoward reactions than were ordi- 
nary contrast media. 

Also, repeated injections of diiodon D in one and 
the same patient had no effect on the tolerance of the 
patient to the contrast medium. 

Observations made in this investigation thus 
justify the incorporation of an antihistaminic drug 
in contrast media or else premedication with an anti- 
histaminic drug. The prophylaxis of shock occurring 
in connection with injections of a contrast medium 
ought to include medication with some antihista- 
minic substance. A dose of 20 mg. has been found suit- 
able. 

Since the prophylaxis did not completely control 
all allergic reactions, the author advises that a search 
be made for a new contrast medium.—Mary Frances 
Vastine, M.D. 


Janker, R. Die Réntgenkinematographie, ein 
Mittel zur Ausbildung in der Rdéntgen- 
Diagnostik. (Roentgen cinematography—a 
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means of teaching roentgen diagnosis.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen ver. m. 
Réntgenpraxis, Dec., 1950, 73, 652-669. 


The usefulness of roentgen cinematography for the 
teaching of roentgen diagnosis and for detailed study 
of complicated and rapid movements is demon- 
strated. Moving pictures of the act of swallowing or 
of angiocardiography can be viewed in slow motion 
or pertinent stills copied from the film strip and stud- 
ied at leisure. The author has employed and devel- 
oped this method for twenty-five years. Examples 
from his teaching films are shown in excellent repro- 
ductions: normal act of swallowing, act of swallowing 
in a case of cleft palate, Zenker’s diverticulum, car- 
cinoma of the esophagus, gastroenterostomy, aorto- 
gram in endarteritis obliterans, angiocardiography 
in normal and in a case of tricuspid valve atresia. 

The technical details are not discussed.—F. M. 
Reis, M.D. 


LeonarpD, Morton H., Breck, Louis W., 
Basom, W. Compere, and Loserr, HERBERT 
S. Simple adapter for mounting head of x-ray 
tube to fracture table. 7. Bone & Foint Surg., 
Oct., 1950, 32-4, 950-952. 


An adapter for mounting the head of a portable 
roentgen tube to the fracture table so that the tube 
head can be moved in three directions is described in 
this paper. It has been found by the authors to be a 
successful and facile way of securing good roentgeno- 
grams in the lateral projection during hip pinning. 

A brass adapter cylinder is designed to receive the 
upright on one of the commercial shock-proof tube 
heads. The bushing is placed in the hole at the foot 
of the table ordinarily used to install the table up- 
right. The cylinder and its use with one of the com- 
monly employed tables is illustrated in the article. 
For another commonly employed table, a box-like 
contrivance is clamped on the lower parallel bars. 
It carries a socket to receive the upright of the tube. 
These devices permit mounting the head of the roent- 
gen tube, with mobility in all planes, to either type 
of table. An adapter similar in principle can be made 
for other fracture tables.—R. S. Bromer, M.D. 


ByOrn E. W. An 
attempt of excreting injected thorotrast in 
rabbits by 2,3-dimercaptopropanol (BAL). 
Acta radiol., Dec., 1950, 34, 533-545. 


British antilewisite (BAL) is 2,3-dimercaptopro- 
panol and has the ability to increase the excretion of 
arsenic. Therefore, it has been found to act as a de- 
toxifier in cases of arsenic poisoning. It is also appli- 
cable in poisoning with other heavy metals, viz., gold, 
mercury, lead, chrome, nickel, antimony and bis- 
muth. BAL is also effective in thallium and selenium 
poisoning. 
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Since thorium is, in certain respects, related to lead 
and since it is stored by the same organs the author 
performed experiments in rabbits which were in- 
jected with thorotrast. In order to determine whether 
the excretion of thorotrast was increased by this 
drug, the urine was collected daily and its radio- 
activity was measured. Thorotrast is made up of 25 
per cent thorium dioxide in a stable emulsion. The 
alpha activity in 25 ml. of thorotrast is equivalent to 
0.$-I microgram of radium. The gamma activity in 
75 ml. of thorotrast has been determined to be 
equivalent to 1.37 micrograms of radium. 

The following results were obtained: 


1. No excretion of thorium in the urine was found. 

2. The radioactivity in the urine consisted of dis- 
integration products of thorium of which one short- 
lived element, probably thorium X, and one long- 
lived element, probably mesothorium I, were excre- 
ted. 

3. After an intravenous injection of thorotrast in 
rabbits no increased radioactivity in the urine after 
BAL treatment was noted (nor after BAL plus 


NH4CL). 


4. The radioactivity in the urine the first day 


after the injection of 1 ml. of thorotrast per kg. of 


body weight was three to four times as high as that 
noted the days following. The value then remained 
constant as long as one and a half months after the 
injection. 

5. There was no significant difference in the re- 
maining radioactivity in the liver, spleen, kidney 
and yellow bone marrow of the BAL-treated animals, 
and the untreated control animals. 

6. The spleen showed a radioactivity four times as 
high as the liver (measured on the gamma-intensity 
per gram). The kidney showed an apparent low 
radioactivity per gram fresh weight in comparison 
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with that of the liver and spleen. 
Vastine, M.D. 


‘Mary Frances 


ZavEK, I. Spatschadigungen durch Radio- 
thorium. (Late injuries from radiothorium.) 
Strahlentherapie, 1950, 83, 59-66. 


This general topic is reconsidered because the 
lessons learned from the use of naturally radioactive 
substances in animals and humans can as well be 
applied to the use of radioactive isotopes (and it 
seems that such radioactive isotopes will become 
available for medical use in Germany). 

Radiothorium, a decay product of thorium, is an 
alpha- and beta-emitter with a half-life of 1.9 years. 
Its decay product, thorium X, has a half-life of 3.64 
days. Radiothorium is metabolized much like iron 
and is thus stored in the liver, spleen and lungs 
but not in the bone marrow. In contrast, thorium X 
(like radium) is a homologue of calcium and lodges 
in osseous tissue; thus is in close contact with the 
hematopoietic system. 

A single injection of 1.0 electrostatic unit of radio- 
thorium per kg. of body weight is the maximum non- 
fatal dose. Even this dosage produces weight loss and 
leukopenia of long duration. The deleterious effects 
of radiothorium consist of connective tissue prolifera- 
tion and nuclear degeneration in parenchymal cells of 
the hepatolienal system and the lungs, plus extreme 
depression of hematgpoiesis. Late injuries also in- 
clude the development of malignant neoplasms, and 
cachexia with lowered resistance and secondary dis- 
eases. 

To remain free of undue hazard, therapy with ra- 
dioactive substances must be planned on the basis 
not only of dosage, but also of the chemical structure, 
half-life, mode of excretion, effect on blood and me- 
tabolism, and tissue affinity of the agent.—H. G 
Moehring, M.D. 
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Photons and Electrons. By K. H. Spring, 657 
Experimentelle Untersuchungen tber R6nt- 
geneffekte und chemische Effekte auf die 
pflanzliche Mitose. By Kurt Hohl, 657 
BRACHIALGIA paresthetica nocturna, treatment of, 
by roentgen irradiation of vegetative nerv- 
ous system (ab), 1016 
Brain and brain stem, radiation therapy in control 
of malignant neoplasms of (ab), 514 
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arteriovenous aneurysms of (ab), 480 
irritating effect of iodized vegetable oils on (ab), 
700 
revascularization after carotid-jugular anasto- 
mosis assessed by angiography (ab), 835 
-stem, radiation myelitis of (ab), 156 
symmetrical calcifications in anterior limb of in- 
ternal capsules of, without demonstrable 
neurological or metabolic disturbances, 880 
tuberculoma of (ab), 830 
tumors, biophysical studies of methods utilizing 
fluorescein and its derivatives to diagnose 
(ab), 698 
tumors, value of ventriculo-encephalography in 
planning roentgen therapy for, 603 
BrANCHIOMA, malignant (ab), 487 
Breast, advanced carcinoma, hormone therapy in 
relation to radiotherapy in treatment of 
(ab), 686 
cancer, classification of cases, criteria of incura- 
bility and treatment (ab), 484 
cancer of (ab), 1017 
cancer, treatment of (ab), 685 
carcinoma, changes in, following irradiation 
(ab), 157 
carcinoma, fifty years experience at Massa- 
chusetts General Hospital (ab), 484 
carcinoma of (ab), 687 
far advanced carcinoma, testosterone therapy 
in (ab), 697+ 
human, “milk factor” in carcinoma of (ab), 484 
inflammatory carcinoma of (ab), 1017 
radiation therapy of operable carcinoma of (ab), 
323 
tissue dose in irradiation of (ab), 685 
Brit_t-SyMMERS DISEASE, Clinical course and treat- 
ment of (ab), 516 
Broncul, abnormalities of upper lobe, simulating 
significant pulmonary tuberculosis (ab), 
487 
papillomas of (ab), 483 
BRONCHIECTASES, distribution of shrunken lung seg- 
ments with (ab), 842 
BRONCHIECTASIS in pertussis (ab), 487 
situs inversus and sinusitis (ab), 853 
BRONCHOGENIC cancer, radiologist’s responsibility in 
(ab), 845 
BRONCHOGRAPHY, use of water-soluble iodine prod- 
ucts for (ab), 290 
with ioduron B, 769 
with ioduron B, changes in pulmonary tissues 
following (ab), 854 
BRONCHOPULMONARY hypogenesis, diagnosis in living 
(ab), 843 
Brucella infection of bones and joints, g10 
BRUCELLOSIS, gastrointestinal syndrome of (ab), 860 
spondylitis in (ab), 147 
Bursitis, subacromial, results of treatment of (ab), 
517 
subdeltoid, pathology of (ab), 1005 
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CaLcANEUS, spurs of, in Striimpell-Marie disease 
(ab), 999 


CatciFICATION, endosteal, differential diagnosis of 


(ab), 1009 
intracranial, in toxoplasmosis (ab), 833 
intracranial, significance of, in roentgen diag- 
nosis of intracranial neoplasms (ab), 830 
of left atrium in rheumatic heart disease (ab), 
849 
of pancreas, surgical treatment of (ab), 866 
pulmonary, and histoplasmin sensitivity (ab), 
292 
pulmonary, geographic distribution of, among 
university students in Ohio (ab), 489 
renal,"distal tubular dysfunction with (ab), 989 
CALCIFICATIONS, arterial, mechanisms and treatment 
(ab), 51 
symmetrical, in anterior limb of internal cap- 
sules of brain without demonstrable neuro- 
logical or metabolic disturbances, 880 
Ca.ctnosis, general interstitial (ab), 
interstitialis, extreme (ab), 1012 
relation of anti-stiffness factor to (ab), 333 
Caxcium chloride, roentgen changes in upper intesti- 
nal tract following use of, in neonatal 
tetany, 204 
CALCULI, urinary, associated with recumbency (ab), 
670 
Camp, Joun D., testimonial dinner for, 471 
Cancer and pregnancy of genital organs and breast 
(ab), 667 
antral, treatment of, by combined surgery and 
radium therapy (ab), 152 
branchogenic (ab), 487 
radiologist’s responsibility in 
(ab), 8 
caused by action (ab), 
cells, gastric, abrasive balloon for “extoli ition of 
(ab), 129 
chemotherapy, fractionated intra-arterial, with 
methyl] bis amine hydrochloride (ab), 696 
coexistent cecal, and appendicular abscess (ab), 
862 
control, role of morbidity reporting and case 
registers in (ab), 333 
detected in surveys (ab), 844 
hypopharyngeal and laryngopharyngeal, treat- 
ment of, by combination of surgery and 
radiotherapy (ab), 515 
of bladder, results of treatment of, by radio- 
therapy (ab), 1018 
of bladder, treatment of (ab), 1018 
of breast (ab), 1017 
of breast, classification of cases, criteria of in- 
curability and treatment (ab), 484 
of breast, treatment of (ab), 685 
of cervix uteri, beta-glucuronidase studies in 
(ab), 503 
of cervix uteri, complementary roentgen therapy 
in (ab), 326 
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of cervix uteri, value of vaginal cytology in ob- 
serving progress under radiation treatment 
(ab), 518 
of kidney (ab), 670 
of lung, acanthosis nigricans associated with 
(ab), 293 
of lungs, cerebral metastases in (ab), 122 
of lungs, evaluation of cytologic diagnosis (ab), 
488 
of mouth and throat, supervoltage roentgen 
therapy in (ab), 153 
of paranasal sinuses, secondary alterations of 
frontal sinus in, 797 
of prostate gland, further investigation of 
hormonal relationships (ab), 507 
of rectum (ab), sor 
of salivary gland, roentgen study of skeletal and 
intrathoracic metastases from (ab), 675 
of stomach, osseous metastasis in (ab), 298 
of thyroid and its metastases, treatment of, 
with radioactive iodine (ab), 693 
of thyroid in children (ab), 1014 
of thyroid, treatment of, by radioactive iodine 
(ab), 330 
of tongue (ab), 1016 
pancreatic, roentgen appearance in (ab), 663 
pelvic, application of radioactive colloidal gold 
in treatment of, 624 
possible application of isotopes to treatment of 
(ab), 692 
question of being an inherited family disease 
(ab), 1011 
radical surgery in treatment of (ab), 151 
relation of diverticular sigmoiditis to (ab), 499 
seminar, 279 
seminar, Southeastern States, 826 
uterine, cytology and histology in diagnosis of 
(ab), 503 
CARCINOGENIC action of mustards (ab), 1024 
of duodenum, 569 
Carctnoips of stomach, 200 
Carcinoma, advanced, of breast, hormone therapy 
in relation to radiotherapy in treatment of 
(ab), 686 
and diverticulitis of large intestine, differentia- 
tion of (ab), 500 
associated with diaphragmatic herniation of 
stomach (ab), 301 
bronchiogenic (ab), 294 
coordination of surgical and radiation therapy 
in treatment of (ab), 515 
duodenal, ampullary and peri-ampullary, 65 
early, of cervix, diagnosis of (ab), 669 
early, of stomach, should total gastrectomy be 
employed in (ab), 497 
epidermoid, of hand (ab), 160 
far advanced, testosterone therapy in (ab), 697 
functional thyroid, radiation dosimetry in treat- 
ment of, with I"! (ab), 688 
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gastric, mortality from and risk of, among pa- 
tients with pernicious anemia (ab), 320 

gastric, role of internist in detection and early 
diagnosis of (ab), 298 

human bronchogenic, influence of sex hormones 
on successful heterologous transplantation 
of (ab), 169 

inflammatory, of breast (ab), 1017 

inoperable, of rectum, radiotherapy in treat- 
ment and management of (ab), 101g 

intraepithelial, of cervix (ab), 305 

metastatic, of ureter (ab), 869 

of bladder, infiltrating (ab), 139 

of bladder, treatment and prognosis (ab), 324 

of bladder, treatment of (ab), 1o19 

of breast (ab), 687 

of breast, changes in, following irradiation (ab), 
157 

of breast, fifty years’ experience at Massachu- 
setts General Hospital (ab), 484 

of buccal mucosa, treatment and end results 
(ab), 323 

of cardia, radiation therapy of (ab), 324 

of cervix uteri associated with pregnancy (ab), 
154 

of cervix uteri, combined radiation and surgical 
treatment (ab), 1015 

of cervix uteri, future in treatment of (ab), 154 

of cervix uteri, obesity a complication in (ab), 
867 

of cervix uteri, operation or irradiation in (ab), 
326 

of cervix uteri, transvaginal therapy with pene- 
trating roentgen rays in (ab), 326 

of cervix uteri, treatment of, by radium and 
roentgen rays (ab), 154 

of cervix uteri, trends in treatment (ab), 1015 

of cervix uteri, ureteral obstruction in (ab), 869 

of colon, primary linitis plastica type of (ab), 
863 

of human breast, “milk factor” in (ab), 484 

of hypopharynx (ab), 1016 

of lung in Iceland (ab), 128 

of lung, smoking and (ab), 488 

of nasopharynx, spontaneous pneumocephalus 
occurring in course of, 231 

of nasopharynx, treatment of, by irradiation 
(ab), 153 

of ovary, 184 

of prostate before and after advent of hormonal 
therapy (ab), 325 

of prostate gland (ab), 507 

of sigmoid with prolonged liver metastasis, 
twenty-six years of survival following (ab), 
499 

of thyroid, treatment by radioiodine (ab), 330 

operable, of breast, radiation therapy of (ab), 
323 

prostatic, endocrine control of (ab), 137 

response to adrenocorticotrophic hormone and 
cortisone in persons with (ab), 165 
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skeletal metastases in (ab), 511 
subclinical, of cervix uteri (ab), 305 
CarpIA, carcinoma, radiation therapy of (ab), 324 
CaRDIO-ESOPHAGEAL relaxation (ab), 300 
CARDIOMEGALY associated with glycogen disease, 922 
Caros gum, behavior of, in gastrointestinal tract in 
man (ab), 859 
Carpus, anomalies of (ab), 141 
bilateral perilunar dislocation of (ab), 308 
CasseETTE cabinet, new type of (ab), 166 
Cataract, calcified, roentgen picture of (ab), 832 
CATHETERIZATION, cardiac, value of, in diagnosis of 
congenital angiocardiopathies (ab), 858 
intra-arterial, of viscera in man, 555 
of portal vein in man following portocaval an- 
astomosis (ab), 320 
CecuM, volvulus of, 747 
Ceiac syndrome with adolescent rickets (ab), 870 
CEPHALOHEMATOMA in newborn (ab), 832 
CEPHALOPELVIC disproportion, new method of quan- 
titative estimation of (ab), 667 
CEREBROSPINAL fluid, formation of, in lumbar space 
shown by radioactive sodium (ab), 1020 
Cervicat discs, laterally placed (ab), 871 
CERVIX UTERI, cancer, beta-glucuronidase studies in 
(ab), 503 
cancer, complementary roentgen therapy in 
(ab), 326 
cancer, value of vaginal cytology in observing 
progress under radiation treatment (ab), 
518 
carcinoma, associated with pregnancy (ab), 154 
carcinoma, combined radiation and _ surgical 
treatment (ab), 1015 
carcinoma, future in treatment of (ab), 154 
carcinoma, obesity a complication in (ab), 867 
carcinoma, operation or irradiation in (ab), 326 
carcinoma, transvaginal therapy with penetrat- 
ing roentgen rays in (ab), 326 
carcinoma, treatment of, by radium and roent- 
gen rays (ab), 154 
carcinoma, trends in treatment (ab), 1015 
carcinoma, ureteral obstruction in (ab), 869 
diagnosis of early carcinoma of (ab), 669 
intraepithelial carcinoma of (ab), 305 
subclinical carcinoma of (ab), 305 
CHEMICAL factors modifying radiotherapeutic re- 
sponse (ab), 155 
CuHERUuBISM, familial fibrous dysplasia of jaws (ab), 
287 
Cuest See also INTRATHORACIC; THORAX 
after thoracic operations, roentgen aspects (ab), 
123 
after thoracic operations, surgical aspects (ab), 
123 
asymptomatic and circumscribed lesions of (ab), 
845 
concomitant findings in chest of amebiasis of 
liver, 546 
diseases, continuation course in roentgenology 
of, 279 
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examination, hospital admission, report of Com- 
mittee of Minnesota State Radiological So- 
ciety for, 
planigraphy in upright and recumbent positions, 
tilt table attachment for (ab), 699 
roentgen findings, routine antenatal, in patients 
drawn from currently surveyed population 
(ab), 851 
roentgenography, balanced, 967 
x-ray survey,’ Boston, results of (ab), 290 
CuicaGo RoENTGEN Society, new officers for 1951 
1952, 113 
CHICKENPOX, toxoplasmosis complicated by (ab), 482 
Cup, mesothelioma of pleura in (ab), 128 
-bearing period, radiotherapy of menometror- 
rhagia in (ab), 157 
CHILDHOOD, duodenitis in (ab), 861 
gastric ulcer in (ab), 496 
syndrome of obstruction of inferior vena cava in 
(ab), 492 
treatment of mixed tumors of kidney in (ab), 
688 
tuberculosis of anterior pelvic girdle in (ab), 
312 
CHILDREN, aerosol streptomycin treatment of ad- 
vanced pulmonary tuberculosis in (ab), 292 
angiocardiography in, new technique (ab), 124 
cancer of thyroid in (ab), 1014 
embryonal rhabdomyosarcoma of head and neck 
in (ab), 831 
female, sarcoma botryoides of genital tract in 
(ab), 137 
fractures of head of radius in (ab), 308 
improved excretory urography in (ab), 306 
intussusception in (ab), 302 
leukemic, treated with aminopterin, skeletal 
lesions of (ab), 314 
megacolon in (ab), 500 
of non-Mediterranean ancestry, Mediterranean 
anemia in (ab), 681 
pulmonary infiltration and blood eosinophilia in 
(ab), 841 
tuberculosis in (ab), 842 


tuberculosis in, pulmonary manifestations of 


(ab), 125; (ab), 126 
young, traumatic periostitis in (ab), 992 
CHOLANGIOGRAPHY, operating room (ab), 495 
CHOLECysTOGRAPHY (ab), 128 
oral, monophen, a new medium for, 98 
gastric residue in (ab), 662 
telepaque, a new medium for, 764 
CHOLELITHIASIS, pheochromocytoma with calcifica- 
tion simulating (ab), 662 
CHONDRODYSTROPHIA Calcificans congenita (ab), 
997 
CHONDROMA, central malignant, of bone (ab), 511 
CuHonpromatosis (ab), 317 
CHORIONEPITHELIOMA (ab), 867 
appraisal of (ab), 501 
of uterus (ab), 867 
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CuromivM, radioactive, determination of circulating 
red cell volume by (ab), 163 
CINEFLUOROGRAPHY, Clinical (ab), 1025 
CINEMATOGRAPHY, roentgen, investigations of car- 
diac function by (ab), 848 
CLEVELAND RADIOLOGICAL SOCIETY, 471 
CiusBinG of digits (ab), 151 
CoAaGULUM, postpneumonectomy sanguineous, utili- 
zation of streptokinase-streptodornase in 
patient with (ab), 491 
CoarcraTIon of aorta (ab), 856 
of aorta, electrokymographic studies of (ab), 
294 
Cosatt complex, roentgenographic changes in pul- 
monary tuberculosis treated with (ab), 1025 
Cosa rt 60, use of, in radium therapy (ab), 164 
Coccipio1pomycosis and tuberculosis in same bones 
(ab), 1007 
primary pulmonary, outbreak of, in Los Angeles 
County, California (ab), 853 
Coccyx and sacrum, congenital absence of (ab), 1002 
Couitis, fulminating chronic ulcerative (ab), 863 
CoLLaGEN disease, relation of anti-stiffness factor to 
(ab), 333 
diseases, relation of antigenic peeumonitis to, 
$27 
Co gold, radioactive, application of, in treat- 
ment of pelvic cancer, 624 
CoLon, carcinoma, primary linitis plastica type of 
(ab), 863 
double-contrast studies of (ab), 500 
haustration of, nature of (ab), 135 
suprahepatic interposition of, 747 
unusual segmental dilatation of (ab), 863 
CoLorabo RADIOLOGICAL Society, 826 
CommitreEE OF Minnesota State RADIOLOGICAL 
Society For Hospirat Apmission CHEST 
EXAMINATION, report of, 982 
Compression band, improved, 461 
Conpy Le, lateral femoral, osteochondral fracture of 
(ab), 1002 
Conaress or Rapro.ocy, Fourth Argentine, 470 
Fourth Inter-American, 280 
Seventh International, 1953 announcement of, 
470 
Sixth International, reprints available of Recom- 
mendations of International Commission, 
114 
Concress OF RHEUMATOLOGY, Second European, 
27 
Contrast material, harmful effects of, following per- 
cutaneous arteriography (ab), 677 
media in cerebral angiography, experimental in- 
vestigations of injuries from (ab), 333 
medium, antihistaminic drugs for inhibiting un- 
toward reactions to injections of (ab), 1028 
medium examination of intervertebral discs of 
lower lumbar spine (ab), 991 
medium, water-soluble, bronchography with, 
769 
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medium, water-soluble, lumbar myelography 
with, in cases of disc prolapse (ab), 991 
Coproporpny: RIN excretion total, in humans, effect 
of isotopic radiation and roentgen radiation 
on (ab), 519 
Cor PULMONALE, chronic, roentgen and differential 
diagnosis of, 9 
resulting from pulmonary arteriolosclerosis, 894 
Corpus CALLOSUM, roentgen diagnosis of lipoma of 
(ab), 481 
Cortisone and ACTH in management of leukemia 
and lymphoblastoma (ab), 165 
clinical trial with (ab), 164 
in treatment of leukemia (ab), 1022; (ab), 1023 
response to, in persons with carcinoma, et 
and lymphosarcoma (ab), 165 
use of, in lymphomas and leukemias (ab), 698 
Cycrornon workers, unusual finding in blood of (ab), 
1027 
Cyst, aneurysmal bone (ab), 145 
dermoid, lipoid pneumonia resulting from (ab), 
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extramucosal intramural enteric, of eosphagus, 
81 

renal, and renal tumor, differential diagnosis 


(ab), 307 
solitary bone (ab), 673 
traumatic, of liver (ab), 859 
Cysts, congenital, of lung (ab), 847 
congenital, of lung, differentiation of, and those 
following staphylococcic pneumonia (ab), 
489 
serous, of kidney (ab), 868 
CyTo.ocica diagnosis, exfoliative (ab), 32 
diagnosis of lung cancer, evaluation of (ab), 488 
Cyro.ocy of sputum and bronchial secretions (ab), 
838 
vaginal, value of, in observing progress under 
radiation treatment of patients suffering 
from cancer of cervix (ab), 518 


spontanea (ab), 309 
DEAFNESS, treatment of, with roentgen rays (ab), 
683 
DeEFEct, congenital, in diaphragm (ab), 495 
DEFICIENCY disease, adolescent (ab), 992 
DEGENERATION, malignant, in multiple exostoses 
(ab), 997 
DENTAL system, effect of irradiation on, as demon- 
strated by roentgenogram (ab), 831 
DEVELOPING ROOMS, electronic timer for (ab), 7 
DIABETES MELLITUS, toxic goiter 
treated with radioactive iodine (ab), 689 
D1aPHRAGM, congenital defect in (ab), 495 
hernia of (ab), 2 
pneumoperitoneum in differential diagnosis of 
hernia of (ab), 863 
primary neurofibrosarcoma of (ab), 851 
traumatic and related types of hernia of (ab), 
858 
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DIASTEMATOMYELIA (ab), 138 
DIBROMOESTRONE, radioactive, metabolism of, in 


man (ab), 163 
Dicirs, clubbing of (ab), 151 
DIODOFLUORESCEIN, radioactive, in diagnosis and 
localization of central nervous system tu- 
mors (ab), 692 
Distocation and subluxation, congenital, of hip, 
shelf operation for (ab), 1003 
bilateral perilunar, of carpus (ab), 308 
congenital, of hip (ab), 142 
congenital, of hip in newborn (ab), 143 
DisLocaTions, multiple congenital, associated with 
characteristic facial abnormality (ab), 1004 
Diverricu ta, highly situated gastric (ab), 859 
of small intestine, surgical significance (ab), 861 
of stomach (ab), 665 
DiverTicutitis and carcinoma of large intestine, 
differentiation of (ab), 500 
vesicosigmoidal fistulas complicating (ab), 499 
DiIvERTICULUM, esophagobronchial fis- 
tula through, 2 236 
Meckel’s, "inn from, as cause of melena 
in infancy (ab), 303 
ureteral (ab), 504 
DosaGE units for high-energy radiation (ab), 
Dose determination in diagnostic roentgenology, 
nomogram for.(ab), 699 
neutron, determination by photographic plate 
method (ab), 337 
roentgen tolerance (ab), 33: 
tissue, in irradiation of breast (ab), 685 
Dosimetry, radiation, in treatment of functional 
thyroid carcinoma with I'*! (ab), 688 
DROWNING, roentgen changes in lungs during re- 
covery from (ab), 489 
Dvuopenitis in childhood (ab), 860 
DvuopenvuM, aberrant pancreatic tissue in first por. 
tion of (ab), 664 
acquired radioresistance of crypt epithelium of 
(ab), 169 
carcinoid of, 569 
carcinoma of, 65 
intubation of, with magnet-tipped tubes (ab), 
861 
perforated ulcer 
(ab), 664 
perforation of, by ingested foreign body (ab), 
860 
Dwarrism, renal, uniovular twins showing growth 
disparity due to (ab), 870 
vitamin-resistant rickets common cause of (FE), 
463 
Dyes, fluorescein, clinical and experimental studies 
of intracranial tumors with, 1 
DysCHONDROPLASIA (ab), 317; (ab), 511 
with hemangiomas (ab), 317 
Dysostosis multiplex, roentgenology of (ab), 995 
Dyspvastia, familial fibrous, of jaws (ab), 287 


699 


of, non-operative treatment 


| 
| 
| 


Vo. 66, No. 6 


fibrous, of bones (ab), 997 
of vertebral arch (ab), 998 
polyostotic fibrous, of bone (ab), 1006 
Dystropny, progressive muscular, feathery appear- 
ance of muscle in (ab), 150 
reflex sympathetic, of upper extremity (ab), 511 


EAsTERN CONFERENCE OF prelimi- 
nary program of 1952 meeting, 980 
Ecrasias, pyelorenal (ab), 504 
Epema of lung, centrally caused (ab), 841 
EDITORIALS 
“Not by Bread Alone,” 104 
Robert Burbidge Taft, 1899-1951, 106 
Annual Meeting of the American Roentgen Ray 
Society, 252 
Vitamin-resistant Rickets: A New Deficiency 
Disease and a Common Cause of Dwarfism, 
463 
Alfred J. Ackerman, 1907-1950, 466 
Agenesis of the Lung, 643 
Harry Miles Imboden, 1878-1951, 645 
Pedro Alberto Barcia, 1888-1951, 648 
The Fifty-second Annual Meeting of the Amer- 
ican Roentgen Ray Society, 813 
Peroperative Portal Venography, 972 
Errusion, localized interlobar, in congestive heart 
failure (ab), 493 
EXHLERS-DANLOs SYNDROME (ab), 150 
ELBow JornT, osteochondritis dissecans of (ab), 309 
ELECTROCARDIOGRAPHY, intrabronchial (ab), 339 
ELECTROKYMOGRAM, ventricular (ab), 847 
ELECTROKYMOGRAMS, correlation of simultaneously 
recorded, and pressure pulses of human 
heart and great vessels (ab), 848 
ELECTROKYMOGRAPH, studies in recording fidelity 
(ab), 296 
ELEcTROKYMOGRAPHY, studies by, of abnormal left 
ventricular pulsations (ab), 295 
studies by, of coarctation of aorta (ab), 294 
studies by, of normal cardiac cycle (ab), 296 
studies by, of relation between electrical and 
mechanical events of cardiac cycle in Wolff- 
Parkinson-White syndrome (ab), 205 
study of left atrium in normal and diseased 
hearts by (ab), 857 
ELEctRonIc amplification of roentgenoscopic image, 
795 
EmpHYSEMA, pulmonary, pneumoperitoneum in 
treatment of (ab), 291 
retroperitoneal, new 
nique (ab), 864 
EnamMEL and dentin, intact, rapid diffuse penetration 
of, by carbon"_labeled urea (ab), 163 
EnpocrinE control of prostatic carcinoma (ab), 137 
ENDOMETRIOSIS, management and end results, 773 
Eosrnopui11A, blood, and pulmonary infiltration in 
children (ab), 841 
chronic, larval asceriasis as cause of (ab), 131 
Epenpymoma of lateral ventricle (ab), 830 
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EpipERMOIDS, intraventricular, intraventricular glio- 
blastoma multiforme with pneumographic 
characteristics of (ab), 831 

Epipipymis, neoplasms of (ab), 507 

EpIpHysEAL arrest, equalization of limb length fol- 
lowing (ab), 990 

growth, extreme retardation of, from roentgen 
irradiation (ab), 685 

Epipuysis, distal tibial, post-traumatic aseptic ne- 

crosis of (ab), 144 

role of, in scoliosis (ab), 170 

slipped capital femoral, roentgenographic fea- 
tures of, 361 

EPIPLOPERICOLITIS, significance of its roentgen diag- 
nosis, 215 

EpirHELIoMA of skin, thorium X treatment of (ab), 
1022 

EPITHELIUM, crypt, of duodenum, acquired radio- 
resistance of (ab), 169 

ERYTHEMA nodosum with tuberculin-neutralizing 
serum (ab), 150 

Escherichia coli, cervical osteomyelitis and urinary 
tract infection caused by (ab), 307 

EsopHacus, congenital anomalies of (ab), 482 

congenital atresia of, with tracheoesophageal 
fistula (ab), 837 

duplications of (ab), 483 

esophagobronchial fistula through diverticulum 
of, 236 

extramucosal intramural enteric cyst of, 81 

syphilis of (ab), 287 

ETHYL IODOPHENYLUNDECYLATE (pantopaque), clin- 
ical studies of use of emulsion of (ab), 150 

Euruyroip cardiac patients with intractable angina 
pectoris and congestive failure, treatment 
of, with radioactive iodine (ab), 694 

Exercise, effect of, upon lethality of roentgen rays 
for rats (ab), 334 

ExopHTHALMOS, isolated ““Basedow” (ab), 837 

Exosroses, multiple, malignant degeneration in (ab) 
997 

Extremities, fibrosarcoma of soft tissues of (ab), 
681 

Extremity, localized neurofibromatosis with asso- 
ciated overgrowth of (ab), 990 

Eye, roentgenographic demonstration of glass frag- 
ments in, 44 


Fayersztajn, well-leg raising test of, in diagnosis of 
ruptured lumbar intervertebral disc (ab), 
990 
Femur, bilateral stress fracture of neck of (ab), 143 
fractures of neck of, following pelvic irradiation 
(ab), 1008 
medullary nailing of (ab), 144 
nailed fractures of neck of (ab), 312 
roentgen study of neck of, 639 
slipped capital epiphysis of, roentgenographic 
features, 361 
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treatment of intertrochanteric fractures of, by 
internal fixation (ab), 508 
Fetus, dead, spontaneous version of (ab), 867 
retained in abdomen following uterine rupture 
(ab), 305 
Fiprocystic disease of bone (ab), 315 
Fipromyxoma of mandible (ab), 832 
Fiprosarcoma of soft tissues of extremities (ab), 681 
Fisruta, esophagobronchial, through esophageal 
diverticulum, 236 
tracheoesophageal, congenital atresia of esoph- 
agus with (ab), 837 
tracheoesophageal, unassociated with atresia or 
stenosis (ab), 483 
FIsTULAS, gastrojejunocolic, postoperative complica- 
tions (ab), 497 
spontaneous bilidigestive (ab), 128 
symptomless pulmonary arteriovenous, 743 
vesicosigmoidal, complicating diverticulitis (ab), 
499 
FLoccuLaTION count, behavior of, in irradiation of 
man with roentgen rays (ab), 1027 
FLoripa RapioLocicaL Society, new officers for 
1951-1952, 113 
FLUORESCEIN and its derivatives, biophysical studies 
of methods utilizing, to diagnose brain 
tumors (ab), 698 
FLUORESCENT image in roentgenology, intensification 
of (ab), 166 
FLuoroscopic image, intensification of, in roent- 
genology (ab), 337 
Fo.ic AcID antagonist, acute leukemia with (ab), 697 
in leukemic process, role of (ab), 697 
ForAMEN, mental, analysis of variations in position 
of (ab), 480 
ForEIGN Bopy, ingested, perforation of duodenum by 
(ab), 860 
new simplified technique for localization of (ab), 
338 
Fracture, bilateral, of humeral heads (ab), 508 
bilateral stress, of neck of femur (ab), 143 
healing, study of, by means of radioactive trac- 
ers (ab), 163 
osteochondral, of lateral femoral condyle (ab), 
1002 
-subluxations, unusual, of shoulder joint (ab), 
141 
table, simple adapter for mounting head of 
roentgen tube to (ab), 1029 
Fractures, fresh, of vertebra, complete transection 
paralysis following (ab), 1009 
intertrochanteric, of femur, treatment of, by 
internal fixation (ab), 508 
nailed, of femoral neck (ab), 312 
of femoral neck following pelvic irradiation (ab), 
1008 
of head of radius in children (ab), 308 
of jaw (ab), 831 
of sphenoidal sinus with cerebrospinal rhinor- 
rhea (ab), 833 
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of tarsal and metatarsal bones (ab), 139 
trochanteric, one hundred consecutive, of hip 
(ab), 1008 
FRANKLIN, K, J., visiting professor of physiology, 
281 


GALLBLADDER, congenital absence of (ab), 865 
dysfunctioning, non-calculous (ab), 663 
roentgen demonstration of deposition of col- 

loidal thorium dioxide in wall of, 208 
GALLiuM, radioactive, deposition of, in proliferating 
tissues (ab), 691 

GALLsTONE, solitary (ab), 496 

GastTrREcTOmy, total, should it be employed in early 
carcinoma of stomach (ab), 497 

Gastritis, hypertrophic, significance of roentgen 
evidence of, 915 

GASTRODUODENAL intussusception, 87 
ulceration in newborn, roentgen manifestations 

of, Ig1 

GASTROILEOSTOMY, 601 

GASTROINTESTINAL syndrome of chronic brucellosis 

(ab), 860 
GASTROINTESTINAL TRACT, high obstruction of, in 
newborn infant (ab), 302 
of man, behavior of carob gum in (ab), 859 
of rats bearing tumors, increased concentration 
of tagged iodotyrosines in (ab), 169 
premalignant lesions of, 915 
upper, early roentgen diagnosis in acute bleed- 
ing from, 728 
upper, examination of, after gastric surgery 
(ab), 300 
GASTROJEJUNOCOLIC fistulas, postoperative compli- 
cations (ab), 497 
GAUCHER’S DISEASE, study of pulmonary localization 
in (ab), 854 
Genetic injury following roentgen irradiation of 
ovaries in treatment of sterility (ab), 687 
material, radiation damage to (ab), 167 
structure of man, questionnaire to determine 
effects of radiation on, 825 
GENITAL TRACT, female, gynograph for use in con- 
junction with fluoroscopy and roentgenog- 
raphy of (ab), 866 
sarcoma botryoides of, in female children (ab), 
Geniraia, female, results of roentgen therapy in 
tuberculosis of (ab), 158 
female, results of treatment of malignant tumors 
of (ab), 158 
GENITOURINARY TRACT, congenital absence of ab- 
dominal muscles associated with malforma- 
tion of (ab), 132 
Gass beads, radioactive, preparation of (ab), 518 
fragments in eye, roentgenographic demonstra- 
tion of, 44 
GLIOBLASTOMA multiforme, intraventricular, with 
pneumographic characteristics of intra- 
ventricular epidermoids (ab), 831 
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Guiomas, roentgen therapy supplementing surgery 
in treatment of (ab), 683 
GLUTATHIONE injection, beneficial effect of, on roent- 
gen-ray induced mortality rate and weight 
loss in mice (ab), 700 
GLYCOGEN disease, 922 
GoITER, toxic, complicating diabetes mellitus treated 
with radioactive iodine (ab), 689 
Gop colloid, radioactive, distribution of, in rats, 
mice, and transplanted mouse tumors (ab), 
696 
Govt, unusual case of, with softening and subluxa- 
tion of first cervical vertebra and spleno- 
megaly (ab), 1000 
GRANULOMA, eosinophilic (ab), 314 
eosinophilic, of bone (ab), 313; (ab), 510 
eosinophilic, of bones, its relation to Hand- 
Schiiller-Christian disease (ab), 509 
GrowtH control, directed, cure of experimental 
scoliosis by (ab), 998 
longitudinal, of human vertebra (ab), 999 
GyNECOLOGY, urological aspects of (ab), 305 
GyNOGRAPH, new improved gynoroentgenologic ap- 
paratus for examination of female genital 
tract (ab), 866 


Hamartoma of lung (ab), 488 
Hanp, congenital anomalies of (ab), 997 
epidermoid carcinoma of (ab), 160 
-shoulder syndrome (ab), §11 
DISEASE, relation of 
eosinophilic granuloma of bones to (ab), 
509 
HaustratTIion of colon, nature of (ab), 135 
Heap, embryonal rhabdomyosarcoma of, in children 
and adolescents (ab), 831 
Heart and circulation, origin and evolution of diag- 
nostic procedures with reference to (ab), 
124 
and great vessels, correlation of simultaneously 
recorded electrokymograms and _ pressure 
pulses of (ab), 848 
and great vessels, roentgenography of (ab), 124 
aneurysms, roentgen observations in (ab), 857 
case finding in conditions of, by means of mass 
miniature roentgenography (ab), 847 
disease, congenital (ab), 493 
disease, congenital, ancillary methods used by 
roentgenologist in diagnosis of (E) 104 
disease, rheumatic, calcification of left atrium in 
(ab), 849 
electrokymographic studies of normal cycle of 
(ab), 296 
electrokymographic studies of relation between 
electrical and mechanical events of cycle of, 
in Wolft-Parkinson-White syndrome (ab), 
295 
failure, congestive, localized interlobar effusion 
in (ab), 493 
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kymographic and roentgen cinematographic in- 
vestigations of function of (ab), 848 
measurement of size of (ab), 858 
pericardial effusion mistaken for enlargement of, 
in severe anemia (ab), 294 
right, catheterization of anomalous pulmonary 
veins emptying into right atrium (ab), 850 
roentgenographic findings in congenital tri- 
cuspid atresia with hypoplasia of right 
ventricle, 712 
transfixion of, by embedded ice pick blade with 
eight months’ survival (ab), 492 
tuberculosis of (ab), 857 
tumors of (ab), 124 
value of catheterization of, in diagnosis of con- 
genital angiocardiopathies (ab), 858 
Hearts, normal and diseased, electrokymographic 
studies of left atrium in (ab), 857 
HEMANGIOMA, Cavernous, of mediastinum (ab), 289 
symptomatic, of spine (ab), 1008 
Hemanciomas, classification, diagnosis and treat- 
ment (ab), 678 
dyschondroplasia with (ab), 317 
of intestine (ab), 680 
HEMANGIOMATOUS nevi, treatment of, with thorium 
X (ab), 680 
HeEMaATOLoGy of atomic bomb casualties (ab), 676 
Hematoma, subdural, postinfantile cortical hyper- 
ostosis with (ab), 122 
Hemopynamic study of case of anomalous pulmo- 
nary venous drainage (ab), 856 
HEMOPNEUMOTHORAX, utilization of streptokinase- 
streptodornase in patient with (ab), 491 
HemorruHaGE from Meckel’s diverticulum as cause 
of melena in infancy (ab), 303 
intraperitoneal, occurring as complication of 
pneumoperitoneum (ab), 863 
HEMmorTHORAX, use of streptokinase-streptodornase in 
treatment of (ab), 492 
HEPATOLINEOGRAPHY with thorotrast injected six- 
teen and fourteen years ago, two cases of 
(ab), 662 
HEpATOMA, primary, with metastasis to long bone 
(ab), 662 
Hernta, diaphragmatic (ab), 297 
diaphragmatic omental, pseudo-cystic shadows 
of right pulmonary base due to (ab), 495 
diaphragmatic, pneumoperitoneum in differen- 
tial diagnosis of (ab), 863 
diaphragmatic, traumatic and related types of 
(ab) 858 
hiatus (ab), 297 
massive umbilical, 90 
Herniation, diaphragmatic, of stomach, carcinoma 
associated with (ab), 301 
Hiatus HERNIA (ab), 297 
Hip, congenital dislocation of (ab) 142 
joint, osteitis pubis with involvement of (ab), 
100I 
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joint, roentgenographic study of, in lateral pro- 
jection, 459 
one hundred consecutive trochanteric fractures 
of (ab), 1008 
shelf operation for congenital subluxation and 
dislocation of (ab), 1003 
symptoms suggesting disease of, by perforation 
of duodenum by ingested foreign body (ab), 
860 
tuberculosis of (ab), 1003 
HisTopLasMIN sensitivity, and pulmonary calcifica- 
tion (ab), 292 
HisTopLasMosiIs, common cause of appendicitis and 
mesenteric adenitis (ab), 862 
mycology and bacteriology of (ab), 126 
HopckIn’s DISEASE, primary, of lung (ab), 293 
Hormonal action, cancer caused by (ab), 340 
therapy, carcinoma of prostate before and after 
advent of (ab), 325 
Hormone, adrenocorticotropic, response to, in per- 
sons with carcinoma, leukemia and lympho- 
sarcoma (ab), 165 
therapy in relation to radiotherapy i in treatment 
of advanced carcinoma of breast (ab), 686 
Hormones, sex, influence of, on successful heterol- 
ogous transplantation of human broncho- 
genic carcinoma (ab), 169 
Humenrt, bilateral fracture of heads of (ab), 508 
Humora_ agents, modification of resistance to ioniz- 
ing radiation by (ab), 334 
Hutcuinson-GILFORD SYNDROME (ab), 322 
Hypatip cyst of kidney, diagnosis of (ab), 136 
disease, renal (ab), 136 
Hyprocaticosis (ab), 989 
HypDRONEPHROSES, treatment of (ab), 504 
HypDRONEPHROSIS, massive, presenting as abdominal 
emergency (ab), 498 
pyeloureteral dynamics in conservative treat- 
ment of (ab), 987 
Hyperostosis, generalized, and similar systemic 
diseases of bones (ab), 315 
infantile cortical (ab), 1004 
postinfantile cortical, with subdural hematoma 
(ab), 122 
senile ankylosing, of spine (ab), 1001 
HypERPARATHYROIDISM, primary and_ secondary, 
acromioclavicular changes in (ab), 139 
primary, roentgen manifestation of, 577 
Hyperptasia, radiation induced squamous cell, of 
normal mucous glands of oral cavity (ab), 
683 
HyPERTENSION, pulmonary, in mitral stenosis (ab), 
849 
HYPERTHYROIDISM, radioactive iodine in treatment 
of (ab), 162; (ab), 1020 
treatment of, with 1-methyl-2-mercaptoimida- 
zole (ab), 696 
treatment of, with radioactive iodine, 171; 179 
Hypocenesis, bronchopulmonary, diagnosis in liv- 
ing (ab), 843 
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HypopHARYNx, cancer, treatment of, by combina- 

tion of surgery and radiotherapy (ab), 515 
carcinoma of (ab), 1016 

Hypopuysis, results from radiation therapy of tu- 
mors of (ab), 156 

HysTeroGrapny, technique and safety of procedure 
(ab), 304 

HysTEROSALPINGOGRAPHY, technique and safety o 
procedure (ab), 304 


['3!, applications of, to clinical diagnoses (ab), 327 
effect of, on total coproporphyrin excretion in 
humans (ab), $19 
radiation dosimetry in treatment of functional 
thyroid carcinoma with (ab), 688 
toxic goiter complicating diabetes mellitus 
treated with (ab), 689 
uptake in thyroid gland, direct measurement of 
(ab), 331 
IDENTIFICATION, roentgenological, of victims of 
“Noronic”’ disaster, 375 
[L1ac crest, technique and diagnostic value of as- 
piration of bone marrow from (ab), 148 
[L1um, tuberculosis of, roentgenographic aspects of 
(ab), 512 
ImpopeEN, Harry MILEs, 1878-1951, announcement 
of death of, 105 
obituary, 645 
portrait, 645 ‘ 
Inrancy, hemorrhage from Meckel’s diverticulum 
as cause of melena in (ab), 303 
INFANT, newborn, high gastrointestinal obstruction 
in (ab), 302 
newborn, rupture of bowel in (ab), 1 
INFANTS, angiocardiography in, new technique (ab), 
124 
aortography in (ab), 851 
intussusception in (ab), 302 
megacolon in (ab), 500 
pylorospasm of (ab), 498 
retroperitoneal teratoma in (ab), 131 
Inrarcts, single or multiple, of bones in adult, re- 
sulting from aseptic vascular obstruction 
(ab), 673 
INSTRUMENTATION for radioactivity (ab), 519 
INsTRUMENTS, three survey, comparison of, exposed 
to various radiations, 961 
INTERNIST, role of, in detection and early diagnosis 
of gastric carcinoma (ab), 299 
INTERPOSITION, suprahepatic, of colon, 747 
INTERVERTEBRAL DISC, lower lumbar spine, contrast 
medium examination of (ab), 991 
lumbar, importance of minor myelographic de- 
formities i In diagnosis of posterior protru- 
sion of, 752 
lumbar myelography with water-soluble con- 
trast in cases of prolapse of (ab), 991 
puncture and injection, diagnostic, in lumbar 
region, technique and results of (ab), 872 
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| prolapses of (ab), 310 


ruptured lumbar, well-leg raising test of Fa- 
jersztajn in diagnosis of (ab), 990 
technique and results in myelography and punc- 
ture of (ab), 990 
tissue, protruded, absorption of (ab), 141 
INTESTINAL TRACT, upper, roentgen changes in, fol- 
lowing use of calcium chloride in neonatal 
tetany, 204 
INTESTINE, acute obstruction of (ab), 132 
hemangiomas of (ab), 680 
irradiation damage of, following 1,000 kv. roent- 
gen therapy (ab), 1014 
large, differentiation of diverticulitis and car- 
cinoma of (ab), 500 
large, rupture of, in newborn infant (ab), 134 
lipodystrophy of (ab), 303 
small, abnormalities of, in anaphylactoid pur- 
pura (ab), 496 
small, acute volvulus of (ab), 499 
small, diverticula of, and surgical significance 
(ab), 861 
small, late radiation reaction in, eight years after 
therapy (ab), 1014 
small, roentgen examination of (ab), 666 
small, roentgen study of (ab), 301 
small, roentgen therapeutic changes in (ab), 160 
small, rupture of, due to non-penetrating ab- 
dominal injury, 52 
INTRACRANIAL air studies, alterations in renal func- 
tion during (ab), 670 
disease, dural sinus venography as aid to diag- 
nosis in (ab), 835 


neoplasms, significance of intracranial calcifica- 
tion in roentgen diagnosis of (ab), 830 
tumors, clinical and experimental studies of, 
with fluorescein dyes, 1 
vascular anomalies, pathological anatomy and 
angiography of (ab), 834 
INTRATHORACIC densities, single, circumscribed (ab), 
855 
INTUBATION, duodenal, with magnet-tipped tubes 
(ab), 861 
INTUSSUSCEPTION, gastroduodenal, 87 
in infants and children (ab), 302 
lopINATED plasma protein, radioactive, use of, in 
study of blood volume (ab), 691 
lopINE products, water-soluble, use of, for bronchog- 
raphy (ab), 290 


radioactive, diagnostic and therapeutic use of 


(ab), 1021 
radioactive, functional and structural changes 
consequent to high dosages of (ab), 692 
radioactive’ (I'*'), treatment of hyperthyroidism 


with, 171 
radioactive, in diagnosis of thyrotoxicosis (ab), 
329 
radioactive, in treatment of hyperthyroidism 
(ab), 162; (ab), 1020 


Subject Index to- Volume 66 


1043 


radioactive, pulmonary metastatic lesion suc- 
cessfully treated with (ab), 689 
radioactive, results of uptake and excretion 
tests with (ab), 162 
radioactive, studies with, in metastatic adeno- 
carcinoma of thyroid with elevated basal 
metabolism (ab), 162 
radioactive, tracer technique, appraisal of, as 
clinical procedure in diagnosis of thyroid 
disorders (ab), 520 
radioactive, treatment of cancer of thyroid and 
its metastases with (ab), 693 
radioactive, treatment of diseases of thyroid 
gland with, 179 
radioactive, treatment of euthyroid cardiac 
patients with intractable angina pectoris 
and congestive failure with (ab), 694 
radioactive, treatment of thyroid cancer by 
(ab), 330 
radioactive, treatment of thyroid carcinoma by 
(ab), 330 
radioactive, uptake of, in hypermetabolism of 
acromegaly (ab), 163 
radioactive, use of, in diagnosis of lingual thy- 
roid (ab), 1021 
serum protein-bound, correlation between, and 
radioiodine conversion ratio in 
thyroid states (ab), 1022 
lopoTyROSINES, tagged, increased concentration of, 
in gastrointestinal tract of rats bearing 
tumors (ab), 169 
lopuron B bronchography, 769 
changes in pulmonary tissues following bron- 
chography with (ab), 854 
IRIDIUM, radioactive, teletherapy by (ab), 164 
IRRADIATION, by-effects of, on skin (ab), 516 
effect of, on dental system as demonstrated by 
roentgenogram (ab), 831 
internal, of mice with P®, effects of (ab), 690 
whole body, effect of antisplenic tissue serum on 
roentgen-ray damage from, 245 
Isorope, radioactive, of iron, circulating red cell 
mass in polycythemia vera as determined 
by red blood cells tagged with, 695 
Isoropes, possible application of, to treatment of 
cancer (ab), 692 
radioactive, application of, in case of multiple 
melanomata (ab), 328 
radioactive, clinical use of (ab), 691 
radioactive, diagnostic and therapeutic uses of 
(ab), 326; (ab), 327; (ab), 328; (ab), 329; 
(ab), 330; (ab), 331 
radioactive, multiple myeloma 


(ab), 161 


various 


treated with 


JACKSON’S MEMBRANE, roentgen features of (ab), 304 

Janeway Lecture, 1951, 873 

Jaw, fractures of (ab), 831 

Jaws, familial fibrous dysplasia of (ab), 287 
familial fibrous swelling of (ab), 1005 
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Joint alterations in late congenital syphilis, roentgen 
appearance of (ab), 146 
manubriosternal, in rheumatoid arthritis (ab), 
672 
spaces, vacuum pneumoarthrography and spon- 
taneous occurrence of gas in (ab), 991 
Joints, Brucella infection of, g10 


Kapost’s sarcoma (ab), 513 
KARTAGENER’S SYNDROME with anomalous left sub- 
clavian artery (ab), 856 
KERATOSES, thorium X treatment of (ab), 1022 
Kerr, H. DaBney, portrait opposite page 701 
Kipney, alterations in function of, during intra- 
cranial air studies (ab), 670 
cancer of (ab), 670 
crossed ectopic (ab), 987 
distal tubular dysfunction with calcification of 
(ab), 989 
horseshoe (ab), 136 
lymphosarcoma of (ab), 506 
mixed tumors of, in childhood, treatment of 
(ab), 688 
pyelogram in complete embolic necrosis of (ab), 
988 
serous cysts of (ab), 868 
supernumerary (ab), 307 
Kipneys, diagnosis of hydatid cyst of (ab), 136 
differential diagnosis between tumor and cyst of 
(ab), 307 
hydatid disease of (ab), 136 
malignant tumors of (ab), 987 
tumors, stratigraphy and perirenal air insuffla- 
tion used in study of (ab), 987 
KNEE, importance of patella in derangement of (ab), 
144 
joint, nylon arthroplasty of, in chronic arthritis 
(ab), 509 
KyMocraPHY, investigations of cardiac function by 
(ab), 848 
Kypuosis, angular dorsolumbar, as unrecognized 
skeletal sign of congenital myxedema (ab), 
675 
non-tuberculous thoracic, with paraplegia (ab), 
1000 


LAMINAGRAPHY and perirenal air insufflation used in 
study of renal tumors (ab), 987 
anterior pneumomediastinum and (ab), 838 
associated with artificial¥anterior pneumome- 
diastinum in roentgen examination of me- 
diastinum (ab), 288 
axial transverse (ab), 338 
axial transverse, in study of pathology of tho- 
racic aorta (ab), 850 
of chest in upright and recumbent positions, tilt 
table attachment for (ab), 699 
vertical, of thorax (ab), 289 
LARYNGOPHARYNX, cancer, treatment of, by com- 
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bination of surgery and radiotherapy (ab), 
515 
Larynx, papillomas of (ab), 483 
LEG, venous velocity in measured with radioactive 
sodium (ab), 161 
,EGG-PERTHES DISEASE, late results in (ab), 1004 
EIOMYOMA, Calcified, of stomach (ab), 497 
LEPROSY, neural, osseous changes in (ab), 142 
,ERICHE SYNDROME (ab), 
aortography in (ab), 148 
.EUKEMIA, acute lymphoblastic, myelokentric acid 
in treatment of (ab), 165 
acute, treatment of, with ‘aminopterin 
1024 
acute, with folic acid antagonist (ab), 697 
biological half-life of radioactive phosphorus in 
blood of patients with (ab), 694; (ab), 695 
cortisone and ACTH in management”of (ab), 


165 


(ab), 


cortisone in treatment of (ab), 1022; (ab), 1023 
in radiologists in 20 year period (ab), 320 
lymphatic, extremely high lymphocyte count 
in (ab), 320 
lymphatic, occurring simultaneously in Negro 
brother and sister (ab), tor! 
lymphatic, radioactive phosphorus in treatment 
of (ab), 689 
myeloblastic (ab), 147 
plasmacytic (ab), 514 
response to adrenocorticotrophic hormone and 
cortisone in persons with (ab), 165 
role of folic acid in (ab), 697 
use of pituitary adrenocorticotropic hormone 
and cortisone in (ab), 698 
LINEA INNOMINATA (ab), 286 
LINITIS PLASTICA, primary, type of carcinoma of 
colon (ab), 863 
Lipopystropny, intestinal (ab), 303 
Liroma, large calcified, of thigh (ab), 313 
of bone of intra-osseous origin (ab), 993 
of corpus callosum, roentgen diagnosis of (ab), 
481 
Liquip samples, radioactive, precision method of 
counting (ab), $19 
Liver, roentgen manifestations of amebiasis of, with 
concomitant findings in chest, 546 
traumatic cyst of (ab), 859 
Loca.izaTion of foreign body, new simplified tech- 
nique for (ab), 338 
LOEFFLER’S SYNDROME (ab), 841 
LUMBOSACRAL region, congenital abnormalities of 
(ab), 310 
Luna, agenesis of (E), 643 
alveolar cell tumors of (ab), 844; (ab), 845 
atelectatic, blood flow through (ab), 841 
cavities, tuberculous, treatment of, by speleos- 
tomy (ab), 843 
edema, centrally caused (ab), 841 
hamartoma of (ab), 488 
lobar agenesis of (ab), 489 
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middle lobe syndrome (ab), 490 
nonspecific pneumonitis of left upper lobe (ab), 
954 
pseudo-cystic shadows of right base of, due to 
diaphragmatic omental hernia (ab), 495 
segments, shrunken, distribution of, with bron- 
chiectases (ab), 842 
LunGs, adenomatosis of (ab), 846; (ab), 847 
calcification in, and histoplasmin sensitivity 
(ab), 292 
cancer, acanthosis nigricans associated with 
(ab), 293 
cancer, cerebral metastases in (ab), 122 
cancer, evaluation of cytologic diagnosis of (ab), 
485 
carcinoma of, in Iceland (ab), 128 
carcinoma, smoking and (ab), 488 
changes in tissues of, following bronchography 
with ioduron B (ab), 854 
clinical course of Boeck’s sarcoid of (ab), 127 
congenital cysts of (ab), 847 
cor pulmonale resulting from arteriolosclerosis 
of, 894 
criteria for clinical diagnosis of syphilis of (ab), 
293 
differentiation of congenital cysts of, and those 
following staphylococcic pneumonia (ab), 
459 
geographic distribution of calcification in, 
among university students in Ohio (ab), 
489 
infiltration in, and blood eosinophilia in children 
(ab), 341 
metastatic sarcoma of, with associated pneumo- 
thorax, goo 
mucormycosis of (ab), 127 
neoplasms, mass surveys as case-finding tech- 
niques for (ab), 844 
neoplasms, 
845 
parafiinoma of (ab), 491 
postoperative shadows in (ab), 852 
primary Hodgkin’s disease of (ab), 293 
roentgen changes in, during recovery from 
drowning (ab), 489 


pathologist’s approach to 


(ab), 


study of localization in, in Gaucher’s disease 
(ab), 854 

symptomless arteriovenous aneurysms or fistu- 
las of, 743 

transient manifestations in, in rheumatoid ar- 
thritis (ab), 489 

Lympu Nopes, calcified hilar, surgical aspects of (ab), 

455 

cervical, adrenal neuroblastoma with metastasis 
to (ab), 506 

cervical, treatment of metastases to, with irra- 
diation alone (ab), 153 

eroding calcified mediastinal (ab), 289 

extramedullary plasmacytoma involving (ab), 
681 
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LyMPHANGIOMAS, generalized primary, of bone (ab), 
074 
LyMPHOBLASTOMA, cortisone and ACTH in manage- 
ment of (ab), 165 
giant follicular, clinical course and treatment of 
(ab), 516 
Lympuomas, benign, of rectum (ab), 501 
use of pituitary adrenocorticotropic hormone 
and cortisone in (ab), 698 
LympuHosarcoma of kidney (ab), 506 
response to adrenocorticotropic hormone and 
cortisone in persons with (ab), 165 


Marrucci’s SYNDROME (ab), 317 
MALIGNANCY in gastric ulcers believed preopera- 
tively to be benign, incidence of malignancy 
in (ab), 665 
in Negro, statistical review, 783 
MALIGNANT disease of nasal cavity and sinuses (ab), 
256 
MamMaALs, radiation-induced mutations in (ab), 340 
MANDIBLE, fibromyxoma of (ab), 832 
MANDIBULAR joint, effect of radioactive phosphorus 
upon development of, in mouse (ab), 162 
MariE-STRUMPELL arthritis (ab), 1000 
disease, spurs of calcaneus in (ab), 999 
MAscuLINOVOBLASTOMA, case of (ab), 668 
MEASUREMENT, direct of I'*' uptake in thyroid gland 
(ab), 331 
of radioactivity in patients in therapeutic use of 
radioactive isotopes (ab), 326 
physical, on various beta-ray applicators, 791 
MEDIASTINUM, anterior, visualization of vessels of 
(ab), 838 
cavernous hemangioma of (ab), 289 
eroding calcified lymph nodes of (ab), 289 
stratigraphy associated with artificial anterior 
pneumomediastinum in roentgen examina- 
tion of (ab), 288 
tumors, angiocardiographic diagnosis of (ab), 
855 
MEDICINE, atomic, some aspects of (ab), 1020 
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(ab), 1016 
Neura_ arch, lumbar, roentgen study of ossification 
of (ab), 141 
NEUROBLASTOMA, adrenal (ab), 307 
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PHaryNx, extramedullary plasmacytoma involving 
(ab), 681 
PHEOCHROMOCYTOMA, diagnosis and treatment of 
(ab), 498 
diagnosis of (ab), 308 
with calcification simulating cholelithiasis (ab), 
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nation by (ab), 337 
PuysiciaAn, radiologist as a, 701 
Puysics, radiological, teaching of, as part of training 
in radiology, 453 
PHYSIOTHERAPY, electronic timer for (ab), 700 
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carcinoma of, before and after advent of hor- 
monal therapy (ab), 325 
Prorection of personnel engaged in roentgenology 
and radiology (ab), 1026 
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velopment (ab), 166 
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dren (ab), 137 
excision of shaft of tibia for (ab), 313 
in Paget’s disease of bone (ab), 145 
melanotic (ab), 150 
of penis (ab), 159 
of uterus (ab), 867 
primary reticulum cell, of bone (ab), 675 
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140 
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Another outstanding characteristic of Du Pont | 
X-ray Film is its dependable and uniform speed | 
Du Pont 7 . .. a definite aid in consistently producing radio- | 


. . raphs of the finest diagnostic value. 
Radiographic Products gto: | 


When optimum speed is combined with latitude 
and diagnostic contrast—inherent qualities of 
Du Pont X-ray Film—you are assured of brilliant 
radiographs. Radiologists and X-ray technicians 
everywhere approve Du Pont X-ray Film for all | 
types of radiography. Your dealer can supply | 
you. Ask for Du Pont X-ray Film by name. E. I. | 
du Pont de Nemours & Co. (Inc.), Photo Prod- | 
ucts Department, Wilmington 98, Delaware. 
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€ was once a very wise man 


who, living atop a high mountain, 
could see for great distances. 


One winter’s day a strong, young 
man climbed long and hard 
and came unto the wise man 


and asked: 


‘In your wisdom, what would you 
most wish 

for all men 

in this season ?”’ 


The wise man held his gaze 
at a very great distance 


and replied: 


‘‘T would wish that every man 
might live so that 

the warmth and charity 

of this season 


should be with him 
throughout his years.’’ 
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